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EXECUTIVE SUMMARY 


HISTORY 

Beginning in the early 1980s and continuing until 2009, wastewater treatment sludge from a leather 
tannery in St. Joseph, Mo. was land applied as an agricultural fertilizer on farm fields in Andrew, 
Buchanan, Clinton and DeKalb counties in northwest Missouri. The fertilizer was applied to more than 
100 farm fields covering an area of approximately 56,000 acres. In 2009, the Missouri Department of 
Natural Resources (department) initiated an investigation in response to public concerns about whether 
the sludge material contained hexavalent chromium that might pose health risks to the public. Chromium 
can exist in different forms, each with differing levels of toxicity. The hexavalent form of chromium is of 
concern because it is known to cause cancer in the human respiratory and digestive systems. Land 
application of the sludge ceased in early 2009, and the sludge is currently being disposed of in landfills in 
the St. Joseph area. 


SAMPLING 

The department’s investigation included sampling of nine private groundwater wells, 19 farm fields, and 
10 residential yards at selected locations in each of the four counties. Sampling was also conducted in 
areas that did not receive any sludge applications to provide background levels of chromium in the area. 
Nearly 600 soil samples were collected during several sampling events conducted in 2009 and 2010. 
Documents related to the investigation, including results of the soil and water sampling are available 


online at dnr.mo.gov/env/hwp/sw-sampling.htm. 





FINDINGS 

The sampling shows that past sludge applications have resulted in concentrations of chromium (including 
the hexavalent form) present in farm fields, yards and private wells. However, the hexavalent chromium 
concentrations do not exceed the health-based screening levels established for this site by the 
Environmental Protection Agency and the Missouri Department of Health and Senior Services. Based on 
the data collected, past land application of tannery wastewater treatment sludge does not appear to have 
resulted in a health threat to residents or farmers living in the sludge application areas. Therefore, no 


further investigation of the site is recommended or planned. 
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DATE September 30, 2010 


PREPARED BY Michael Stroh 
Missouri Department of Natural Resources 


SITE Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton, and Dekalb Counties 


C.A. NUMBER V997381-10 


1.0 INTRODUCTION 


The Missouri Department of Natural Resources (Department), through a Cooperative Agreement 
with the U.S. Environmental Protection Agency (EPA), conducted a Pre-CERCLIS (Comprehensive 
Environmental Response, Compensation and Liability Information System) Site Screening (SS) at 
the Tannery Sludge Farm Fields Site in Andrew, Buchanan, Clinton, and DeKalb Counties, Missouri. 
The purpose of this investigation was to determine whether there has been a release of a hazardous 
substance into the environment, or a substantial threat of such a release, which may present a danger 
to human health or the environment. If such a release has occurred, the site may be eligible for entry 
onto CERCLIS, EPA’s inventory of potential hazardous substance sites that are evaluated under the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA). The 
site consists of over 100 agricultural fields where wastewater treatment sludge from a leather tannery 
facility was applied as a fertilizer. The investigation was initiated due to concerns about the presence 


of hexavalent chromium in the sludge. 


This SS investigation was unique in that the site covered such a large area and required such an 
extensive sampling effort. Although the SS investigation was conceived and designed as one large 
study, decisions were made at the level of each assessed farm field and residential yard (decision 
units). As a result of the site size and investigation complexity, this report has been organized as a 
single main narrative section discussing aspects of the overall investigation that apply to all of the 
farm fields and residential yards investigated. Each of the individual farm field and yard decision 
units are then reported using separate SS forms included as appendices. The scope of the 


investigation included review of historical documents and sampling of soil and groundwater. The SS 
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investigation was initiated on June 8, 2009 and included sampling events conducted in August 2009, 


October 2009, December 2009, January 2010, and April 2010. 


2.0 SITE DESCRIPTION 


2.1 Location 

The Tannery Sludge Farm Field site is a group of agricultural fields and nearby residences in various 
locations across parts of Andrew, Buchanan, Clinton and DeKalb Counties in northwestern 
Missouri, where wastewater treatment system sludge from a leather tannery in St. Joseph, Missouri 
was marketed as Organic Plus fertilizer and land applied. Figure Al shows the overall 4-county area 
and identifies farm fields within each county where sludge was applied, as well as the tannery facility 


in St. Joseph. Sludge was applied in over 100 farm field locations in these four counties. 


Since sampling every farm field which received sludge was beyond the typical scope of a Pre- 
CERCLIS SS investigation, an initial set of farm fields was selected in which to conduct sampling. 
US EPA Region VII staff selected a subset of sludge-applied fields for assessment using the 
extensive records of application dates, volumes and locations provided by the tannery (USEPA, 
2009b). The subset includes 15 parcels that represent relatively high, medium and low rates of 
sludge application and frequency, and includes fields that received both more recent and older 
historic applications. An effort was also made to include fields in all four counties. Residential 
yards and private drinking water wells adjacent to or nearby these 15 parcels were also included in 
the investigation. Note that since 4 of the selected farm fields were larger than the 80-acre exposure 
area referred to as a decision unit (DU) used to develop the risk-based screening level (described in 
the SAP, MDNR, 2010a), the fields were divided into 2 DUs each, which brought the total number 
of farm field DUs actually assessed to 19. A total of 10 residences and 9 wells adjacent to the fields 
were sampled. Background sampling included 5 farm fields, 4 residences, and 3 wells. Figure A2 
shows the locations of the farm field decision units, residences, wells and background sample 
locations on a 4-county map background. The individual farm field DUs are also depicted at a larger 


scale in Figures A3 through A21. 
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2.2 Operational History 

The National Beef Leathers (NBL) tannery is located at 205 Florence Road in St. Joseph, Missouri. 
The tannery was previously known as Blueside, which became Prime Tanning in 1996 and was then 
purchased by NBL in March 2009. Starting in 1983, wastewater treatment sludge from the tannery 
was land applied as an agricultural fertilizer. The sludge was marketed as Organic Plus fertilizer and 
provided free to farmers in Andrew, Buchanan, Clinton and DeKalb Counties. In addition to land 
application, sludge and other wastes from the tannery have been disposed of in the St. Joseph 
sanitary landfill and other area landfills. Following public concern over potential health threat posed 
by the applied sludge, land application ceased in early 2009. Since that time, the tannery sludge has 
been disposed of solely in area landfills. At the time of this report, the sludge is disposed of at the 
Courtney Ridge Landfill northwest of Independence, MO. 


Records provided by NBL indicate that the sludge was delivered to approximately 110 locations in 
the four county area covering over 56,000 acres of agricultural fields. The sludge was applied over a 
period of 26 years, ending in the spring of 2009 when concerns were raised regarding the hexavalent 
chromium concentration ([Cr**]) of the sludge and potential risks posed to farmers working the land 
and to residents living adjacent to application areas. MDNR file information indicates the 
applications were initially conducted under a letter of approval from the Department’s Solid Waste 
Management Program and later, under Department-issued permits until 2005, at which time, permits 


were no longer required (MDNR, 2009a). 


2.3. Previous Investigations 

A joint investigation was conducted by the Department and EPA in April/May 2009, which included 
sampling of sludge and other wastes and process materials at NBL, as well as sampling at three farm 
fields (MDNR, 2009b, USEPA, 2009a). In May 2009, Transcanada Keystone Pipeline LP conducted 
a soil sampling investigation of hexavalent chromium along areas traversed by their pipeline in NW 
Missouri (Hackman, 2009). Also in May 2009, the department's Solid Waste Management Program 
conducted a sampling event at portions of the St. Joseph Sanitary Landfill where tannery sludge had 
been disposed (MDNR, 2009c). In August 2009 and October 2009, the Department conducted pilot 
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studies at farm fields and nearby residential yards to aid in designing the full scale investigation 


discussed in this report (MDNR, 2009d). 


Summaries of these investigations and their findings were presented in the department's Tannery 
Sludge Farm Fields Field and Residential Yards Sampling and Analysis Plan (SAP) (MDNR, 2010a) 
and the Site Investigation Findings Reports for the farm fields and yards (MDNR, 2009e, and MDNR 
2009f, MDNR, 2009g). 


3.0 WASTE CHARACTERISTICS 


3.1 Waste Type 
The sludge is generated from the wastewater treatment process at a leather tanning facility. The 


general information on the tanning process provided below was taken from an EPA Emissions Factor 
document on leather tanning (USEPA, 1997). Leather tanning is essentially the reaction of collagen 
fibers in the hide with either tannins (vegetable process) or chromium (mineral process) along with 
other chemical agents. The tanning process renders animal hides softer, more pliable, and more 
resistant to wear and damage from water. Mineral tanning involves a reaction between the hide and 
a trivalent chromium salt (e.g. chromium sulfate). During the process, hides are “pickled” by placing 
them in contact with a mixture of salt and acid. The chromium tanning solution is introduced and 
allowed to penetrate the hide for a period of time after which the pH 1s raised. Following tanning, the 
chrome-tanned leather is piled down, wrung, and graded for the thickness and quality, split into flesh 


and grain layers, and shaved to the desired thickness. 


According to information obtained during the April/May 2009 facility inspection, the NBL tannery in 
St. Joseph uses a mineral tanning process (USEPA, 2009a). The process generates two solid waste 
streams; a wastewater treatment “tannery sludge” waste and a “shave pit” waste. The tannery sludge 
waste is generated from the treatment of wastewater (Photo 31, Appendix B) and the shave pit waste 
consists of a collection of solid wastes from various points in the tanning process which are 


combined together prior to disposal. 
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3.2 Chromium - Properties and Toxicity 
Except as otherwise noted, information in Section 3.2 was taken from the Toxicological Profile for 


Chromium (ATSDR, 2008). Chromium is a naturally occurring element found in rocks, animals, 
plants and soil. The most common forms are trivalent chromium (Cr’’), and hexavalent chromium 
(Cr*°). Chromium compounds are stable in the Cr** state and occur in nature in this state as ores. 
Cr”? is an essential nutrient that helps the body use sugar, protein and fat. Cr’° is the second most 
stable state. It rarely occurs naturally, but is produced from anthropogenic sources. Both Cr’’ and 
Cr*® have been used for chrome plating, making dyes and pigments, leather tanning and wood 
preservation. Older chromium tanning processes involved using both Cr*’ and Cr’ forms of 
chromium. More modern processes typically only use Cr’; however some Cr™° may be formed 


incidentally during the tanning process and end up in various tanning wastes. 


The environmental fate of chromium in soil is greatly dependent upon the speciation of chromium, 
which is a function reduction/oxidation (redox) conditions of the soil. In most soils, chromium will 
be present predominantly in the Cr** state. This form has very low solubility and low reactivity 
resulting in low mobility in the environment and low toxicity in living organisms. Under oxidizing 
conditions, some Cr’* may be converted to Cr’° in soil. In the Cr°® form, chromium is relatively 
soluble, mobile, and toxic to living organisms. In deeper soil where anaerobic conditions exist, Cr’° 
will tend to be reduced to Cr’? by sulfur and iron present in soil. The reduction of Cr” to Cr* is 
possible in aerobic soils that contain appropriate organic energy sources to carry out the redox 


reaction, with the reduction of Cr’® to Cr° facilitated by low pH. 


The oxidation of Cr’ to Cr’ in soil is facilitated by the presence of organic substances, oxygen, 
manganese dioxide, and moisture. However, oxidation of Cr** to Cr** has not been observed in soil 
under conditions of maximum aeration and a maximum pH of 7.3. It has been reported that soluble 
Cr? in soil can be partly oxidized to Cr*® by manganese dioxide in soil, and the process is enhanced 
at pH values >6. Because most Cr™ in soil is immobilized due to adsorption and complexation with 
soil materials, the barrier to this oxidation process is the lack of availability of mobile Cr’? to 


immobile manganese dioxide in soil surfaces. Due to this lack of availability of mobile Cr’? to 
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manganese dioxide surfaces, a large portion of chromium in soil will not be oxidized to Cr’®, even in 


the presence of manganese dioxide and favorable pH conditions. 


Bioaccumulation of chromium from soil to aboveground parts of plants is unlikely. There is no 


indication of biomagnification of chromium along the terrestrial food chain (soil-plant-animal). 


Total chromium concentrations in U.S. soils range from 1 to 2,000 mg/kg, with a mean of 37.0 
mg/kg. The average chromium concentration in agricultural soils of Andrew, Buchanan and Clinton 


counties in Missouri has been reported as 67 mg/kg (Tidball, 1984). 


Exposure to Cr’® can cause a variety of adverse health effects depending on the dose, length of 
exposure, and route of exposure. For this site, the oral ingestion route of exposure was identified as 
the driving pathway for the residential yard soils and drinking water wells, while the inhalation 
exposure route was used to develop screening levels for the farm field soils (USEPA, 2009c). It was 
assumed that exposure would occur to a relatively low concentration of Cr’® over a long period of 
time (chronic). The primary health effects of concern identified for this site associated with chronic 
inhalation and ingestion of low levels of Cr°° compounds are lung and digestive system cancers. 
The U.S. Department of Health and Human Services, the International Agency for Research on 
Cancer and the EPA have classified Cr’® as a “Known Human Carcinogen” through the inhalation 
route of exposure. The National Toxicology Program has determined that Cr*® caused oral and small 
intestine cancers in laboratory animals. Based on this data, the EPA Office of Pesticide Programs 
has classified Cr*® as “Likely to be Carcinogenic in Humans” through the ingestion pathway 


(USEPA, 2009c). 


3.3 Site-Specific Screening Levels 
USEPA Region VII risk assessment staff, with approval of the Agency for Toxic Substances and 


Disease Registry and Missouri Department of Health and Senior Services (MDHSS), developed site- 
specific health based screening levels (SLs) for Cr*® in drinking water and surface soil for both 
residential yards and farm fields (USEPA, 2009c, DHSS, 2009). The drinking water SL is 0.3 ug/I, 
the farm fields SL is 86 mg/kg, and the residential yard SL is 2 mg/kg. As described in the 
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supporting documentations, these values were based on a risk level of 1 x 10°. The exposure 
pathway that drove the drinking water and residential yard SLs was the ingestion pathway, while the 
inhalation pathway drove the farm fields SL. It is important to note, however that the drinking water 
and residential yard SLs were calculated in 2009 using an oral cancer slope factor developed by the 
EPA Office of Pesticide Programs. More recent EPA decisions regarding Cr’° have instead used the 
New Jersey Department of Environmental Protection (NJDEP) slope factor. For example, the 2010 
EPA Regional Screening Levels used the NJDEP value (USEPA, 2010). Use of the NJDEP oral 
slope factor for this site would result in slightly higher SLs. For example, the drinking water SL 
would be approximately 0.4 ug/l vs. 0.3 ug/l. 


4.0 CONCEPTUAL SITE MODEL 

4.1. Physical and Chemical Processes 

Tannery sludge was land-applied with a mechanical spreader (Photo 30, Appendix B), and most 
applications were performed predominantly by one individual working for NBL. The fact that the 
applications were performed by one individual indicates that sludge application technique was 
probably similar from field to field and across time. Variability in deposition of sludge would likely 


be present at the edges of the fields where the spreader made turns. 


A primary transport mechanism would be runoff of sludge and accumulation in low-lying areas 
following rain events. Chromium in the sludge would be transformed back and forth between Cr” 
and Cr’° primarily dependent on soil reduction/oxidation potential (which itself is influenced by 
moisture content, pH, exposure to air, and biological activity) and total organic carbon (TOC) 
content. The sludge itself contains high levels of TOC. These transformation factors would also 


vary spatially across the farm fields. 


These sludge application, transportation and transformation factors would be expected to result in 
short-scale and long-scale heterogeneities in chromium concentrations across the farm fields. 
Variations in concentration would be expected from point to point across a relatively small area of 


the fields due to the clumpy nature of the sludge and how it was tossed out of the spreader. Variation 


ry 


Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening Report 


in concentrations across larger areas would also be expected due to transport of the sludge in 
rainwater runoff and differences in spreading rates (for example in areas where the spreader turned 
around or where sludge was stockpiled near an entrance gate). On the other hand, over the course of 
time in actively plowed and worked fields, these processes could have averaged out resulting in a 


relatively homogenous distribution of Cr*® and/or nearly complete transformation into Cr’. 
y g y p 


4.2 Exposure Pathways 
In addition to exposure to Cr’® contaminated soil by farm workers in the fields themselves, 


contamination could be transported to nearby residential yards through wind deposition. This could 
provide a direct exposure pathway to residents through inhalation and ingestion of contaminated soil 
particles. Contaminants on the smaller soil particle sizes are of most interest since they are most 
likely to become transported through wind deposition and to adhere to skin and other surfaces which 
make them more likely to be ingested or inhaled. For this study, particles smaller than 250 


micrometers (uum) were identified as the particle size of interest. 


Cr*® could also leach vertically through the soil column into groundwater and be ingested by nearby 
residents using private drinking water wells. Migration of Cr’° contaminated soil and sludge with 
rainwater runoff could result in exposure to human and ecological receptors through the surface 
water pathway. As discussed in Section 7, the surface water exposure and ecological exposure 


pathways were not assessed as part of the SS investigation. 


EPA and the MDHSS risk assessors developed site-specific screening levels for Cr’° in drinking 
water and farm field and residential yard surface soils at this site based on these exposure pathways 


(EPA, 2009c, MDHSS, 2009). 


5.0 WASTE SAMPLING 


Samples of the waste sludge were collected at the NBL facility in April/May 2009 and tested for a 
variety of metals, cyanide, volatile organic compounds and semivolatile organic compounds (VOCs 


and SVOCs) (MDNR, 2009b). The NBL tannery sludge was sampled again by the Department on 
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August 4, 2010. The full laboratory reports for these samples are provided in Appendix D, and 
Tables C1 and C2 in Appendix C summarizes the results. During those events, samples were also 
collected of the “shavings pit” waste material and other materials used in the tanning process at the 
facility. However, since those materials were not land applied, results for those samples are not 


further discussed in this report. 


Several hydrocarbon VOCs and phenolic SVOCs were detected in the sludge waste samples, but 
the concentrations were well below commonly used screening levels for surface soil. Aside from 
chromium, no metals were detected in significantly elevated concentrations near the screening levels. 
Total Cr was measured in the sludge from 329 mg/kg to 469 mg/kg. The EPA Preliminary 
Remediation Goal (PRG) for total Cr in residential soil is 120,000 mg/kg. Hexavalent Cr was 
measured in the sludge from 7.7mg/kg to 46 mg/kg in samples from the April/May 2009 event. The 
site specific screening level for Cr*° developed for surface soil in farm fields is 86 mg/kg. However, 
these Cr’® results were obtained using an analytical method which produce a positive biased due to 
matrix interferences. The sample collected in August 2010 was analyzed using an alternative 
method that utilized measures designed to remove positive bias due to matrix interferences. The 


concentration of Cr’° in the August 2010 sample was 0.21 mg/kg. 
6.0 GROUNDWATER PATHWAY 


6.1 Hydrogeologic Setting 

Information provided in Section 6.1 is taken from a hydrogeologic summary provided by the 
department's Division of Geology and Land Survey (DGLS, 2010e). The Tannery Sludge Farm 
Fields site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of 
Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age cyclothems of 


shale, limestone, and sandstone. 


6.1.1 Soil and Residuum 
The glacial material is 15 to 35 feet thick and predominantly silty clay (25% to 50% clay) with minor 


amounts of sand, cobbles, and boulders. This unit seldom produces more than a few gallons of water 


Pe 
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per minute and has a slow recovery rate. The primary recharge for this unit is from rain infiltration. 
The covering of soil over the glacial till has the same constituents as the glacial till with the 
exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) 


that becomes neutral at depth. 


6.1.2 Hydrogeology 
Surface water impoundments and alluvial aquifers are the primary drinking water sources as the 


bedrock groundwater is mostly non-potable. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high 
percentage of silt and clay. However, the sand content of the alluvium is greater than the hills since 
much of the fines have washed downstream. The alluvium is at some points up to 100 feet thick due 
to pre-glacial channel filling. The general water quality of the alluvium is high enough to permit its 
use as a drinking water source. The productivity of the alluvium ranges from tens to hundreds of 


gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within 
the area and is known for minor oil and gas production. Due to the brines associated with these oil 
deposits, the bedrock groundwater has a total dissolved solid content of 4,000 to 6,000 parts per 


million in the area near the site. This makes the bedrock groundwater non-potable or nearly so. 


While the bedrock is composed of minor limestone beds, dissolution features that would otherwise 
lead to karst features are filled with the encompassing shales. Therefore, karst features are not an 


issue for this part of Missouri. 


6.2 Groundwater Targets 
There are few surface water intakes in the region and most residents in rural portions of the 4 county 
area receive drinking water from either private wells or from public water supply districts served by 


public wells (MDNR, 2008). A very conservative estimate of the number of groundwater targets can 
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be made by estimating the number of rural residents and assuming they are all served by groundwater 
resources. Subtracting the total four-county population of 136,000 by the combined populations of 
the main urban centers of 96,000 using the 2000 census data yields an estimate of approximately 
39,100 rural residents served by groundwater in the study area. This is probably an overestimate 
since it includes rural residents served by surface water sources and those served by public water 
systems that tend to be supplied by deeper wells less likely to be affected by vertical migration of 
contaminants. However it is a substantial number of potentially affected individuals, and therefore 


warrants sampling of the groundwater pathway as part of the SS. 


6.3 Sampling Locations 

Residential properties with private drinking water wells were identified adjacent or near to the 
selected farm field DUs. Not all farm fields had nearby residences and not all nearby residents 
granted permission to the department for sampling. A total of nine residences with private wells 
located near sludge-applied field granted permission for sampling. Three background private wells 
were also identified in areas not near sludge application. These 12 well sampling locations are 


shown in Figure 1. Information was not available on the depth or age of the wells sampled. 


As described in the SAP, groundwater was sampled at each well location on December 16 and 17, 
2009 and submitted for analysis of Cr’° and total and dissolved Cr. On J anuary 26, 2010, staff 


returned to resample one of the private wells. 


6.4 Sample Results 

The full analytical results, chain of custodies and field notes were provided in the Site Investigation 
Findings Reports dated January 25, 2010 and March 25, 2010 (MDNR, 2010c, MDNR, 2010d). A 
summary of results is provided in Table C3 of Appendix C. 


Hexavalent chromium concentrations in the three background well locations ( 0.039ug/I, 0.022ug/I, 
and <0.017ug/l) were averaged to estimate a mean background level of 0.026 ug/l. For the non- 
detect result, the reporting level was used as the Cr*° value to provide a conservative estimate of the 


mean. 
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Eight of the nine target wells contained Cr’® below the 0.3 ug/l screening level, with concentrations 
ranging from non-detect (<0.017 ug/l) to 0.23 ug/l. One well (Location ID 102) was found to contain 
a Cr’° right at the 0.3 ug/l screening level. This well was resampled on January 26, 2010 and found 
to contain 0.26 ug/l Cr’®. The average of the two sampling results is 0.285 ug/l. 


Well Location ID 105 was sampled in triplicate during the December 17, 2009 sampling event to 
assess overall precision. The percent relative standard deviation (%RSD) of the measured Cr°° 
between the three replicates was 12.3%. Well Location ID 102 was sampled in duplicate during the 
January 26, 2010 sampling event, and the relative percent difference (RPD) of Cr*® between the two 
measurements was 13.5%. The Quality Assurance Project Plan specifies a criterion of 30% RPD for 


groundwater duplicates. These results indicate very good overall sampling precision. 


The replicate sampling data from these two Location IDs was also used to perform an analysis of 
uncertainty. This analysis quantifies the uncertainty due to the various sources of sampling and 
analysis error, and applies the error to the measured result. The resulting adjusted value, typically 
expressed as a 95% upper confidence limit (UCL95), provides a conservative estimate of the 
contaminant concentration that accounts for sampling errors. For well Location ID 102, the error- 
adjusted concentration of Cr’® expressed as the UCL95 is 0.327 ug/l, which is slightly above the site- 


specific screening level. 


6.5 Discussion 
When compared to the mean background Cr’® level, four of the nine target wells were found to 
contain Cr”® significantly above background (greater than 3X the background mean), documenting a 


release of Cr’° to groundwater at these locations as defined by CERCLA (USEPA, 1995). 


With the exception of well Location ID 102, none of the sampled wells contained Cr’® at 
concentration above the screening level, even accounting for sampling and analytical error. The 
MDHSS reviewed the results for well Location ID 102, and determined that although the error- 


adjusted Cr’° level in the well was slightly above the screening level, it did not pose a significant 
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health threat. This determination was based on two considerations. First, the concentration of Cr” 
in the well is approximately equal to a 1 x 10° risk level which is within the target risk range. 
Second, as discussed in Section 3.3, had an oral cancer slope factor more consistent with recent EPA 
decisions regarding Cr’° been used, the calculated SL would have been approximately 0.4 ug/l, 
which is slightly above the well concentration. Based on these considerations, MDHSS concluded 


that the well water at Location ID 102 does not pose a health threat. 


6.6 Conclusions 

The groundwater pathway was identified as a potential concern due to leaching of Cr*® from land- 
applied sludge vertically with infiltrating rainwater, resulting in impacts to useable aquifers. Private 
well sampling was conducted at residences adjacent to or near sludge-applied farm fields to 
investigate this pathway. Although some of the well samples did show levels of Cr’® above 
background concentrations, except for one well, the levels did not exceed the site-specific screening 
level of 0.3 ug/l. The [Cr’*] in the well that exceeded the site-specific SL was only slightly above, 
and was within the target risk range (10° cancer risk level) using the oral cancer slope factor for Cr°® 
currently used by EPA for developing Regional Screening Levels. Based on these findings, past 
application of sludge does not appear to have resulted in a health threat through the groundwater 


pathway. 
7.0 SURFACE WATER PATHWAY 


The conceptual site model (CSM) provided in the SAP (MDNR, 2010a) identifies the surface water 
pathway as a potential pathway of concern. Applied tannery sludge would be expected to be 
transported in surface water runoff into low-lying areas, and potentially into nearby streams and 
ponds. If levels of hexavalent chromium were high enough, it could pose a risk to human receptors 
through direct contact or to those using affected surface water as a drinking water source and to 


ecological receptors in the surface water bodies. 


However, in the rural portions of the four counties that received sludge applications, surface water is 
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not the predominant source of drinking water. Most rural resident in these areas obtain drinking 
water from private wells or from public water supply districts that obtain water from wells (MDNR, 
2008). 

Based on the lack of extensive use of surface water in the study area, rather than include surface 
water pathway sampling in the SS investigation, the decision was made to wait until results from the 
soil exposure and groundwater pathways were available. Should assessment of the these pathways 
find that further CERCLA investigation of the site is warranted, then that investigation would 
include sampling to assess the surface water pathway. Should the SS investigation find extremely 
low [Cr*°] in the farm fields themselves, then it would be reasonable to conclude that significant 


impact to surface water is also unlikely. 
8.0 SOIL EXPOSURE AND AIR PATHWAYS 


8.1 Physical Conditions 

The glacial material is 15 to 35 feet thick and predominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The primary recharge for this unit is from rain infiltration. 
The covering of soil over the glacial till has the same constituents as the glacial till with the 
exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) 


that becomes neutral at depth. 


8.2 Soil and Air Targets 

Based on application records maintained by NBL, sludge was applied in approximately 110 farm 
fields across the four-county study area. Based on an assumption that there is one residence adjacent 
to or nearby each farm field (not an unreasonable assumption based on observations made for the 
farm fields selected for this investigation), and that each residence has 3 residents, there would be 


approximately 330 individuals potentially exposed to sludge-applied fields. 


8.3 Sample Collection 
The data quality objectives, sampling design and a detailed description of the sampling process is 


provided in the SAP and SAP Addendum (MDNR, 2010a, MDNR, 2010b). 
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8.3.1 Sampling Design 
The sampling design used an incremental sampling methodology (ISM). ISM is a structured 


sampling and processing protocol designed to increase sample representativeness and reduce 
common sampling errors that lead to variability in measured contaminant concentrations. ISM 
involves combining many increments of soil together to form one sample that is representative of the 


overall volume of soil over which a decision is to be made. 


Variability in measured contaminant concentrations between soil samples is due primarily to the 
particulate nature of soil and heterogeneity in the distribution of contaminants. The elements of 
ISM that control data variability are incorporated into 1) the field collection of soil samples, and 2) 
laboratory processing and sub-sampling procedures. This methodology provides reasonably 
unbiased, reproducible estimates of the mean concentration of analytes in the specified volume of 


soil. The volume of soil may either be a Sampling Unit (SU) or a Decision Unit (DU). 


For this project, an adaptive sampling design approach was used employing real-time analytical 
techniques (X-ray fluorescence analysis - XRF) and statistical analyses to determine sampling 
density in the field. The number of samples required to confidently determine that the true mean 
concentration of Cr°° in a farm field is below the screening level will depend on 1) the heterogeneity 
of the concentration of hexavalent chromium ([Cr*°]) across the field and 2) the magnitude of the 
true mean [Cr’*] relative to the screening level. For example, if the [Cr’’] does not vary much from 
location to location in a field and is very low compared to the screening level, then very few samples 
would be required to demonstrate with statistical confidence that the mean [Cr**] is below the SL. 
However, if the [Cr’’] varies greatly across the field and/or the measured concentrations are near the 
screening level, a much higher sampling density would be required to demonstrate that the mean 
[Cr**] is below the SL. Typically, information about contaminant heterogeneity and estimates of the 
mean concentration are not available prior to a Pre-CERCLIS SS Investigation. However, for this 
project XRF analysis of total Cr was used to obtain estimates of variability and mean concentrations. 
The farm field pilot study demonstrated the relationship between total Cr and Cr’° variability. These 


data were then analyzed to determine how many samples were required for Cr’° analyses in each 
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farm field. This approach minimized the need for remobilization and resampling, while providing 


defensible data that met the project data quality objectives. 


8.3.2 Farm Fields 
A farm field DU was defined as an 80 acre field in which sludge was applied. This field size was 


chosen based on the exposure area used in developing the site-specific SL. Farm field DUs were 
chosen for inclusion in the SS investigation as described in Section 2.1. The DUs were overlain with 
a numbered grid of l-acre sampling units (SUs) using a geographic information system (GIS). Maps 
of each DU showing the grid-overlay are provided in Appendix A, and photographs of some of the 
farm fields sampled are provided in Appendix B. Staff navigated to each DU and selected three 1- 
acre SUs for sampling. This number of initial SUs was chosen based on the pilot study results 
(MDNR, 2009f). The location of each SU was chosen using a “worst case/best case” strategy. Since 
the magnitude of the variability within and between the SUs influences how many increments need 
to be collected and how many SUs are to be sampled, the goal in selecting SUs was to maximize 
these properties. This “worst case/best case” approach, which “errs on the side of caution” was 


designed to guard against too few increments collected per SU and too few SUs sampled per DU. 


Within-SUs variability was maximized by judgmentally selecting SUs in the field based on 
assumptions made in developing the CSM as described in Section 4. For example, a “worst case” 
SU might be one near the corner of a field where the spreader had to turn around and may have 
deposited sludge more unevenly. Using within-SU variability from “worst case” SUs provides a 
conservative estimate of the number of increments to collect in each SU. Similarly, between-SU 
variability was maximized by selecting “worst case” and “best case” SUs for sampling. For 
example, an SU near the field’s main gate where sludge may have been stockpiled prior to spreading 
would be expected to have higher concentrations than an SU in the center of the field. By combining 
data from SUs with low and high [Cr’*] for statistical analysis, one creates “worst case” between-SU 
variability (high standard deviation), and this provides a conservative estimate of the number of SUs 


to sample within each DU. 


Since the farm field DU and SU grids had already been mapped using GIS prior to mobilization, no 
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locational data was collected; GPS units were used only to navigate to the farm fields and SUs and 
flag off the boundaries of the SU for sampling. Note that this was a deviation from the SAP which 
stated that locational data would be collected during sample collection. Staff collected 10 discrete 
soil samples equally spaced from within each SU. A previously conducted pilot study established a 
relationship between total Cr variability and Cr °variability, allowing the use of an XRF analyzer, 
which only measures total Cr. The total Cr data from the discrete samples was used to 1) statistically 
determine the number of increments per SU and number of SUs per DU needed to control variability 
of [Cr**] in the fields, and 2) document the thoroughness of sample preparation techniques before 


samples were sent to the lab for [Cr**] analysis. 


Samples were processed and analyzed for total Cr by XRF as described in the SAP (Photos 24-27, 
Appendix B). The results of the XRF analysis were statistically evaluated to determine whether the 
number of discrete samples initially collected within each SU (10 increments) and the initial number 
of SUs sampled per DU (3) was statistically sufficient to control variability in [Cr**] across the 
fields. The discrete samples from each SU were then combined together to form SU incremental 
samples (SUIS), and a portion of each SUIS was combined with other SUIS to form the DU 
incremental sample (DUIS). The sampling design is illustrated graphically in Figure1. 
FIGURE 1 

80-Acre Farm Field 


— 
& 
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Following the decision logic described in the SAP and SAP Addendum, if it was determined the 
number of discrete samples initially collected per SU and number of SUs sampled per DU were 
sufficient to control variability of [Cr] in the fields, then no additional sample collection would be 
required. However, if additional increments and/or more SUs were required based on statistical 
analysis, staff would collect them. Originally, the sample preparation and XRF analyses were 
planned to be conducted in the field using a mobile laboratory facility. However, due to adverse 
weather conditions (saturated and frozen soil), this was not practical. Instead, samples were returned 
to the Department’s Environmental Services Program (ESP) for sample preparation and analysis. 

Statistical analysis of the XRF data was conducted using Visual Sampling Plan (VSP) (PNNL, 
2010). Figure 2 shows the VSP module used (comparing true mean vs. action level), and some 
typical input parameters. The rejection and acceptance rates are set based on the data quality 
objective for decision error tolerance agreed to by the project planning team as described in the SAP. 
The site-specific screening level for Cr’° of 86 mg/kg was adjusted to provide the “Action Level” 
input. A value of 1,720 mg/kg was calculated for total chromium using the site-specific Cr® 
screening level and adjusting it using a conservative value for the ratio of total to Cr’ from the farm 


fields pilot study as shown in Table 1. 






































TABLE 1 
SAMPLES USED FOR CONVERTING Cr*° TO Cr SCREENING LEVEL 
LocationID.SU Total Cr | Cr® | %Cr°® 
218.102 205 1 0.83 
218.87 68 1 1.47 
202.59 302 1.7 0.56 
202.59 616 4.8 0.78 
202.79 132 2.1 1.59 
218.146 424 1.4 0.33 
*Used 5% as conservative estimate (3 times highest observed ratio) which 
results in a total Cr adjusted screening level of 1,720 mg/kg (86*100/5) 











The width of the gray region is calculated as the difference between the adjusted action level and the 
mean Cr concentration from XRF analyses of discrete samples collected within a given SU. The 
output provided by VSP shows that a minimum of 3 samples would be required from this particular 


SU in order to reject the null hypothesis that the site is contaminated with Cr*° above the SL (‘“‘site is 
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dirty”). 


FIGURE 2 
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This type of analysis was conducted for all of the SUs sampled. The data showed that, due the 
combination of low observed [Cr] and low variability of [Cr] within the SU and between SUs for all 
of the DUs sampled, the initial 10 increments/SU and 3 SUs/DU collected were more than adequate 
to meet the data quality objectives for all of the farm fields sampled (Table C4, Appendix C). 
Therefore, the collected increments were combined together to form SU incremental samples (SUIS 
— see colored squares in Figure 1). The SUIS sample represents the [Cr**] in a one-acre SU. Splits 
of each SUIS (colored circles in Figure 1) were then combined to form a DUIS for each farm field 
DU. The DUIS sample represents the [Cr**] across the entire 80-acre farm field DU. A portion of 
each SUIS and DUIS sample was submitted to Applied Speciation Laboratories for Cr’® analysis. 
Some of the samples were also analyzed for pH, ORP and TOC by Applied Speciation and Al, Fe, 
Mn, Mo, and V by the department's analytical laboratory. Applied Speciation was instructed to use 
an incremental subsampling technique to ensure that the aliquot of soil digested and analyzed 


represented the entire jar of soil submitted for analysis (Photo 29, Appendix B). 
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Background farm fields were identified in areas of the 4 counties where no tannery sludge was land 
applied. These fields were sampled and processed in the same manner described above, and 


submitted for analysis of the same parameters. 


The mean background farm field [Cr*°] was represented by the 95% upper confidence limit (UCL95) 
calculated using the student’s-t method on pooled SUIS results from the background farm field 
locations. The mean concentration in each sludge-applied farm field DU was represented by the 
UCL95 calculated from the 3 SUIS samples within each DU. The mean DU [Cr**] was compared to 
the background [Cr‘*] to determine whether a release of Cr*° to soil could be documented. The 
mean [Cr’°] for each DU was also compared to the site-specific screening level of 86 mg/kg to 


determine whether further action was necessary. 


In selected farm field DUs, one SU was chosen for replicate sampling. In these SUs, three separate 
10-increment SUIS were collected. The location of each increment was offset as much as possible 
between the replicate samples as shown in Figure 3. 


FIGURE 3 
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Good agreement between the [Cr**] measured in each of the 3 replicate SUIS would indicate that 
overall sampling process was capable of providing reproducible estimates of the mean [Cr**] in the 
farm fields. The estimate of variance obtained from the replicates was also used in an uncertainty 
analysis of the data. Note that since replicates were not collected in each DU, this approach required 
the assumption that fields in which the replicates were collected were similar enough in contaminant 


heterogeneity to justify extrapolating the results to fields in which no replicates were collected. 


Similarly, for selected SUIS samples, laboratory replicate analyses was requested. The laboratory 
collected three separate subsamples from the jar of soil submitted and analyzed each for Cr°®. Good 
agreement between the lab replicates would indicate that the subsampling procedure used by the lab 
was providing a reproducible analytical subsample. Additional routine laboratory QC was employed 


to assess the precision and accuracy of analytical method. 


8.3.3 Residential Yards 
An attempt was made by the Department to identify and gain permission to access residential 


properties adjacent to each farm field DU sampled. Some farm field DUs were remote and not 
located near residences, and some residents declined to grant access for sampling. A total of 10 
residential yards were sampled. The locations of the yards are shown together in Figure 1, and 
individually on the maps of each farm field DU provided in Appendix A. Photographs of the yards 
are provided in Appendix B. 


Staff established 3-4 SUs within each yard. Field sketches of each residential yard showing the SUs 
are provided in Appendix D. A pilot study was previously conducted to determine the number of 
increments needed per SU to control variability in [Cr’®] at the scale of the residential yards. Based 
on the pilot study findings, an SUIS consisting of five increments was collected within each SU. The 
SUIS were processed and split. One of the splits was combined with splits from the other SUs to 
form a DUIS. A portion of each SUIS and DUIS were submitted for analysis as described 


previously. 
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Precision was assessed using replicate SUIS samples and laboratory subsampling replicates as 
described above. Background residential yards in areas of the four counties not near sludge 


applications were identified and sampled using the same approach as for target yards. 


The mean background yard [Cr’°] was represented by the UCL95 calculated using the pooled SUIS 
results from the background yard sampling locations. A UCL95 was calculated for each yard DU 
using the [Cr’°] results from each SUIS sample. The mean [Cr’°] in each yard DU was compared to 
both the background [Cr**] and the site specific screening level of 2 mg/kg to determine whether a 


release could be documented and whether further action was necessary. 


8.4 Sample Results 

Complete laboratory analytical results, chain of custodies, and field notes are provided in the Site 
Investigation Findings Reports for the January and April 2010 sampling events (MDNR, 2010d and 
MDNR, 2010f) which are included in Appendix D. A summary of the XRF results for total Cr in the 
farm field samples is provided in Table C4 of Appendix C. A summary of the farm field results is 
provided in Table CS and a summary of the calculated UCL95 values for the farm fields is provided 
in Table C6. The residential yard results and UCL95 values are provided in Tables C7 and C8 of 
Appendix C. 


The background mean [Cr™*] in the soil of farm fields and residential yards unaffected by sludge 
application were 0.1 mg/kg and 0.071 mg/kg respectively. The concentration of Cr’° in all farm field 
DUs and 90% of residential yard DUs were significantly above (>3x) the calculated background 
mean. These results document a release under CERCLA of Cr’® to soil in farm fields and residential 
yards in the study area (USEPA, 1995). However, even accounting for the various sources of 
sampling and analytical error, no farm field or yard sample mean [Cr’®] exceeded the respective risk- 
based screening levels established for the site. The highest single UCL95 value observed in the farm 
fields was more than an order of magnitude below the farm field screening level. Table 2 shows the 
range of 95 UCL [Cr**] values measured in the farm field and residential yard decision units relative 


to the screening levels. 
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TABLE 2 





Range of UCL95 [Cr] Cr’ Screening 








measured, mg/kg Level, mg/kg 
Farm Fields 0.54 — 5.05 86 
Residential Yards 0.03 — 0.86 2 

















The specific sample results for individual yard and farm field DUs are further discussed in the SS 
forms included in Appendix F. 


8.5 Data Quality Assessment 


8.5.1 XRF Analyses 
XRF analyzer accuracy was evaluated using control charts and standard reference materials (SRMs) 


containing known concentrations of chromium as described in the Standard Operating Procedure 
included in the SAP. Analyzer precision was evaluated from the percent relative standard deviation 
(Y%RSD) on replicate analyses of SRMs. These data were within the quality control limits described 
in the SAP indicating that the analyzers were operating properly. 


Replicate analyses were conducted on each bag of processed soil sample, with manual mixing of the 
bag between analyses. Evaluation of the %RSD between the replicate analyses demonstrated that the 
sample processing measures (drying, disaggregation, sieving) generated soil samples with a relatively 


homogenous distribution of chromium. 


SUIS samples were split and portions combined with other SUIS splits to build the DUIS samples. 
The average [Cr] calculated from the individual SUIS was compared to the [Cr] measured in the 
created DUIS sample to evaluate the representativeness of the splitting technique. Low observed 
relative percent differences between the calculated SUIS averages and the DUIS samples 


demonstrated that the splitting technique was representative. 
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8.5.2 Hexavalent Chromium Analyses 
Replicate SUIS samples were intended to be collected in approximately 6 sampling units. However, 


due to field error, only 3 SUs were sampled in triplicate. The %RSD was calculated for both total Cr 


and Cr’® in each set of three replicates, and is summarized in Table 3. 

















TABLE 3 
Location ID - % RSD of Triplicate Samples 
Sampling Unit Total Cr Hexavalent Cr 
205-88 Zl 23 
214-37 5 30 
221-162 8.5 13.9 

















Calculated RSDs were at or below 30% for all three sets of replicate samples, demonstrating that 
sampling process was reasonably reproducible and that the number of increments collected per SU 
was sufficient to capture the heterogeneity of Cr’° within the SU. The %RSD was consistently lower 
for total Cr than Cr’® in all of the replicate sets. This indicates that there is a difference in the micro- 
heterogeneity between the two species of Cr in the soil. Additional particle size reduction and 
sieving to a finer mesh may improve the consistency of Cr*° distribution within the samples. 
However, this was not necessary since, due to the low concentrations of Cr’° observed, the level of 


data variability did not interfere with making decisions for each DU. 


The relative percent difference (RPD) between laboratory replicate analyses for Cr*° was calculated 


for each set of 15 laboratory duplicates as summarized in Table 4. 
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TABLE 4 
Location ID - Sampling Unit | RPD of Lab Duplicate Gre Analyses 
201-DU 4.9 
205-DU 10.8 
205-88 16.8 
212-53 21.4 
213-44 5.6 
214-44 0.62 
215-55 14.8 
217-10.3 2.3 
302-Y3 21 
303-DU 9.5 
304-DU 1.1 
313-Y2 19.8 
320-DU 4.1 
325-Y2 21 
326-Y3 29 














The calculated RPDs were all below 30%, which demonstrates that the laboratory subsampling 
process is capable of producing a subsample for analysis that is reasonably representative of the jar 
of soil submitted to the lab. 

8.5.3 Matrix Spike Recovery Issue 

Review of the analytical data from the January 2010 sampling event revealed very low Cr’® 
recoveries for matrix spikes in some of the samples. Review of all other associated quality control 
samples from the analytical batch a strongly reducing soil matrix which could explain the low matrix 
spike recoveries, since such conditions would favor the reduction of Cr’°to Cr’. A review of the 
additional parameters (pH, ORP, TOC and total Al, FE, Mn, Mo, and V) that were analyzed on some 
of the farm field samples indicated a reducing nature of some of the soil matrices - particularly those 
collected from pastures. Table 5 provides averages for various parameters organized by field types. 
Values highlighted in red illustrate significant differences between field types. Of particular note is 


the difference in total organic carbon (TOC) between pasture and row crop field types. 
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TABLE 5 
Averages 
Total : 
Ratio 
‘ Cr 6" Cr fs ORP | TOC, Fe Mn, | Mo Vv Al 
F I T oa 9 : H ° o) ° 5) 5) 
fel Type mg/kg mg/kg nas ) (mV) % P mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 
(XRF) 
Pasture 
(n=16) 0.837 225 0.42 448 4.9 | 6.78 | 32,408 445 | 2.075 | 38.6 | 14,738 
Row Crop 
(n=10) 2.292 91 2.40 421 1.6 | 7.42 | 20,188 515 | 0.533 | 42.6 | 17,518 












































Data for these additional analytical parameters were not available for all of the DUs sampled. In 
order to improve confidence in the ability to determine whether mean [Cr“*] in residential yard soil 
is below the screening level of 2.0 mg/kg, the sampling team resampled all of the residential yards 
and analyzed each sample for additional parameters in order to provide supporting multiple lines of 
evidence. As a further line of evidence, an aqueous Cr’ matrix spike was conducted on every 
residential yard DUIS sample rather than the conventional one per analytical batch. Correlation of 
low Cr*® DUIS sample results with poor matrix spike recovery and strong soil reducing conditions in 
both the residential yard and farm field samples would demonstrate that the soil matrix does not 
support formation of Cr*®. Additionally, a soil reference material containing a certified concentration 
of Cr’® was used to conduct a solid matrix spike on some of the samples. Failure to recover Cr°® 
from the solid matrix spike would further support the supposition that the reducing nature of the soils 
rather than the sample preparation or analytical method are the source of the poor recoveries. The 
results of these additional quality control measures showed a fairly strong correlation between poor 


spike recoveries (both liquid and solid spikes) with the amount of TOC in the samples (Figure 4). 
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FIGURE 4 





TOC vs. Cr+6 Matrix Spike Recovery 








y =-18.198x + 92.741 





R7 = 0.6027 
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This indicates that the reducing nature of the soils, as indicated at least in part by the amount of 


organic carbon, strongly favor the trivalent form of chromium over the hexavalent form. 


8.5.4 Conceptual Site Model Validation 


The judgmental approach used to select farm fields and SUs for sampling was based on assumptions 


made using the CSM prepared for the site. The data obtained during the investigation was used to 


test these assumptions and validate the CSM, as summarized in Table 6. 


TABLE 6 





CSM Assumption 


Validation 





Target yards should have more Cr’ than background yards 
because they are closer to applied fields and should receive 


windblown deposition. 


90% of the target yards contained significantly higher 
[Cr**] (3x) than the background mean [Cr“*]. 





Target fields should have more Cr’° than background fields 


since they got sludge application. 


All of the target fields contained significantly higher [Cr'°] 


than background fields. 








Higher [Cr’°] expected in fields with lower TOC, lower 
pH, and higher redox. 


This was observed for TOC, but not for pH or redox. 
However, pH and redox analyses were done on dried 


samples which likely affected measurements since those 





parameters are moisture sensitive. 
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TABLE 6 





CSM Assumption 


Validation 





Positive correlation expected between the farm field [Cr*°] 


and nearby yard [Cr™*] . 


In other words, yards near fields 
with higher levels should contain more Cr’® than yards near 


fields with lower levels. 


This was observed to be true for yards located near pasture 
type fields, but less so for those near row crops. This 
points towards the controlling effect of TOC and field type 


on [Cr’*]. 





Positive correlation expected between total [Cr] and 


There was a slight correlation for pasture type fields, but 


+6] : 
[er pan the amar nelds: little correlation within row crop fields. Since pastures 


have higher TOC than row crop fields, this again 
demonstrates the controlling effect of redox soil conditions 


on the levels of Cr°®. 








Positive correlation expected between farm field categories | This was true for [Cr], but less so for [Cr]. The [Cr**] 


chosen as high, med, & low applications and their | appear to be more controlled by TOC/field type 


respective [Cr] and [Cr**]. 


independent of application rates. This is further supported 
by the observations discussed in Section 8.5.3 regarding 


matrix spike recoveries. 








8.6 Conclusions 

Surface soil sampling was conducted in a selected set of farm fields that historically received tannery 
sludge and in residential yards adjacent to those fields. Sampling was also conducted in background 
farm field and yards in areas unaffected by tannery sludge applications. Results indicate that a 
release of hexavalent chromium can be documented to soil in all of the farm fields and most of the 
nearby residential yards. However, even accounting for sampling and analytical error, the 
concentrations measured do not exceed the site-specific screening levels established for the site. The 
data further indicate that redox conditions of the soil do not support the formation or continued 
presence of Cr’®, and that the more stable (and less toxic) form of chromium (Cr™) is favored. 
Assumptions made during development of the sampling design based on the conceptual site model 
were validated using the data obtained from the investigation. Based on these findings, past 


application of sludge does not appear to have resulted in a health threat through the soil exposure and 


air pathway. 
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9.0 SUMMARY AND CONCLUSIONS 


The Tannery Sludge Farm Field site is a group of agricultural fields and nearby residences in various 
locations across parts of Andrew, Buchanan, Clinton and DeKalb Counties in northwestern Missouri, 
where sludge from a leather tannery in St. Joseph, Missouri was applied as a fertilizer. Concern 
arose about potential health threats to farmers and residents posed by chromium in the sludge. Land 
application of the tannery sludge was ceased in 2009, and the sludge is now disposed of in area 


landfills. 


Analysis of sludge samples collected at the tannery facility document the presence of hexavalent 
chromium, a respiratory and gastrointestinal system carcinogen. A selected set of farm fields, 
residential yards, and private drinking water wells from across the 4 counties was identified for 
sampling, along with background locations. Results for samples collected from these locations 
document that sludge applications have resulted in elevated concentrations of both total and 
hexavalent chromium in farm fields, yards and wells relative to background levels. However, the 
concentrations measured do not exceed the site-specific health-based screening levels developed for 
the site. Based on the data collected, past land application of tannery sludge does not appear to have 


resulted in a health threat. 


10.0 RECOMMENDATIONS 
Based on the lack of identified health threats, the Tannery Sludge Farm Fields site is not 
recommended for entry on CERCLIS or for additional investigation under CERCLA. 
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Tannery Sludge Farm Fields Site 
Location ID Field: 224 
Clinton County 
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Tannery Sludge Farm Fields Site 
Location ID Field: 225 
Location ID Yard: 325 

Buchanan County 
N/A Acres 
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Tannery Sludge Farm Fields Site 
Location ID Field: 251 
Dekalb County 
NA Acres 
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Figure A19 


Tannery Sludge Farm Fields Site 
Location ID Field: 252 
Location ID Yard: 352 

Buchanan County 
360 Acres 


Map Created in August 2010 by Paul Embree. This map is located at 
M:\Superfund\Tannery_Sludge_Farm_Fields\Maps\Report Maps. 


Base Maps: Digital orthophoto Quarter Quad. Flight date 2007. 
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Tannery Sludge Farm Fields Site 
Location ID Field: 253 
Location ID Yard: 353 

Andrew County 
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Figure A21 


Tannery Sludge Farm Fields Site 
Location ID Field: 254 
Location ID Yard: 354 

Clinton County 
NA Acres 


Legend 


tl Residence 


O Private Drinking 
Water Well 


Acres 


Sampled Acres 


‘loc ID Field: 254} 


BA loc ID Yard: 354 




































































Map Created in August 2010 by Paul Embree. This map is located at 
M:\Superfund\Tannery_Sludge_Farm_Fields\Maps\Report Maps. 


Missouri Department of 
Natural Resources 


Division of Environmental Quality 
Hazardous Waste Program 





APPENDIX B 
PHOTOGRAPHS 


Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 1 
Taken by Ken Hannon, DNR 
August 12, 2009 


Farm field pilot study sampling event. 
Establishing variogram plot. 


Photograph 2 
Taken by Ken Hannon, DNR 
August 12, 2009 


Farm field pilot study sampling event. 
Variogram layout showing discrete 
sampling locations spaced at 2ft apart. 


Photograph 3 
Taken by Michael Stroh, DNR 
August 18, 2009 


Dried soil sample collected during 
farm field pilot study. Tannery sludge 
remnants visible as indicated by 
arrows. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 4 
Taken by Michael Stroh 
August 18, 2009 


Disaggregating soil sample collected 
during farm field pilot study prior to 
sieving. 


Photograph 5 
Taken by Michael Stroh 
August 18, 2009 


Sieved farm field pilot study sample 
ready for XRF analysis. 


Photograph 6 
Taken by Michael Stroh, DNR 
October 2, 2009 


Residential yard pilot study sampling 
event. View of the east side of the 
yard. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 7 
Taken by Michael Stroh, DNR 
October 2, 2009 


Residential yard pilot study sampling 
event. View of the western boundary 
of the yard adjacent to a sludge-applied 
soybean field. 


Photograph 8 
Taken by Michael Stroh, DNR 
October 7, 2009 


Processed and unprocessed residential 
yard pilot study samples. 


Photograph 9 
Taken by Valerie Wilder, DNR 
January 27, 2010 


Residential yard at Location ID 301. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 10 
Taken by Valerie Wilder, DNR 
January 26, 2010 


Residential yard at Location ID 302 


Photograph 11 
Taken by Valerie Wilder, DNR 
January 27, 2010 


Residential yard at Location ID 305 


Photograph 12 
Taken by Valerie Wilder, DNR 
January 27, 2010 


Residential yard at Location ID 306 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 13 
Taken by Valerie Wilder, DNR 
January 26, 2010 


Residential yard at Location ID 319 


Photograph 14 
Taken by Valerie Wilder, DNR 
January 26, 2010 


Residential yard at Location ID 320 


Photograph 15 
Taken by Shelly Jackson, DNR 
January 26, 2010 


Residential yard at Location ID.325 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 16 
Taken by Shelly Jackson, DNR 
January 26, 2010 


Residential yard at Location ID 326 


Photograph 17 
Taken by Michael Stroh, DNR 
January 27, 2010 


Residential Yard at Location ID 353 


Photograph 18 
Taken by Michael Stroh, DNR 
April 6, 2010 


Farm field Location ID 221. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 19 
Taken by Michael Stroh, DNR 
April 6, 2010 


Farm field Location ID 251. 
Background location, row crop field. 


Photograph 20 
Taken by Michael Stroh, DNR 
April 6, 2010 


Farm field Location ID 251. 
Background location, pasture. 


Photograph 21 
Taken by Michael Stroh, DNR 
April 6, 2010 


Farm field Location ID 251. 
Background location, row crop field. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 22 
Taken by Michael Stroh, DNR 
January 27, 2010 


Farm field Location ID 215. Closeup 
view of pasture soil with evidence of 
tannery sludge visible. 


Photograph 23 
Taken by Shelly Jackson, DNR 
January 26, 2010 


Farm field pasture sampling showing 
technique used to extract soil samples 
from frozen ground. 
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Photograph 24 
Taken by Michael Stroh, DNR 
January 28, 2010 


Laying out soil samples in pans to air 
dry at ESP. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 25 
Taken by Michael Stroh, DNR 
February 3, 2010 


Air-dried soil samples collected from 
residential yard. Pan to the right shows 
fully processed samples from other two 

SUs collected at the residence. 


Photograph 26 
Taken by Michael Stroh, DNR 
February 3, 2010 


Disaggregating dried soil samples prior 
to sieving. 


Photograph 27 
Taken by Michael Stroh, DNR 
February 3, 2010 


Sieving of dried and disaggregated soil 
samples. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 


Photograph 28 
Taken by Michael Stroh 
February 5, 2010 


XRF analysis of bagged soil samples 
prior to sending off for Cr VI analysis. 


Photograph 29 
Taken by Ben , Applied Speciation 
February 15, 2010 


Subsampling of soil sample at the 
analytical laboratory. 


Photograph 30 
Taken by EPA Region VI Staff 
June 9, 2009 


Truck used to spread tannery sludge 
waste on farm fields. Photo taken at 
the NBL facility. 





Tannery Sludge Farm Fields Site 
Pre-CERCLIS Site Screening 





Photograph 31 
Taken by Sean Counihan, ESP 
May 1, 2009 


NBL facility. Back of tannery sludge 
storage shed depicting the color 
difference between newer and older 
sludge. 
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APPENDIX C 
TABLES 


TABLE Cl: SELECTED ANALYTICAL RESULTS FOR TANNERY FACILITY SAMPLES COLLECTED IN APRIL AND MAY 2009 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 


@ All values listed in parts per million (mg/kg) unless otherwise noted. NA - Not Analyzed 
@ NL denotes benchmark value not listed in reference source. 


Sample ID Ss01 $802 $803 SS04 $805 SSS $806 as) $807 | as ee RBTL? EPA — 
scDM” 


Sample Collected By MDNR | _ MDNR MDNR MDNR MDNR MDNR MDNR MDNR 


Composite of light 
colored WWT sludge in 


Composite of brown & 


Composite of dark WWT | Grab of light colored Grab of blue/green | Grab of blue/green | Composite of blue/green| Composite of blue/green tie gee enone te: it ce uuituaee lucien 


colored sludge from shed in) WWT sludge in back back of NE corner of shavings pit sludge | shavings pit sludge | havings pit sludge from} havings pit sludge from 


it ix fi t i 
NE corner of property | of NE corner of shed near loading area near loading area near loading area near loading area Pld Bs eee sesee min 
shed loading area 


Migrn 
Non-Res to GW 
0910041 
0910040 Replicate of 0910042 0910043 0910044 0910048 4425-101 0910049 4425-102 0910050 4425-2 
0910040 


TT TS ESTO [ET TET] 
Baum | arent |i) eT 0 SS) 855 J 5500 | 15000 [181000 | 2040 | 15682] 100000 
Cadmium SSCS ST} | Cd OCC CSC —~id 9s [a] 9 | 9 |_| 
ciromiuns TOLP, mg eet tp 5g 80 tg an nn 
Chromiumtoal | 3340 | 3a. | 3a aon sn P3000) 17300 | 149000 | 15.100 | 23,6000 | 269 230 | 74000 | 472000_|#r0000] 210 | 500 | 
i 2S eS ee eS TT a Se a (C7 I ENN GS GS BT 
lead SSCS S29 | SH | tw ida Cd CCC SC~iSCSC~*ét GS SS—C~iSCSC~i «Sts «dt 200 [660 | 3.76 | 400 800 
Manganese SSS sof oso dion ii iC sg 05g) 11000-9080 | 96700 | 2720] 3470 | 35000 | 
Molybdenum TCLP SY a dP ns id 0 tN SONA NASON NL] NE] NE] 
(oui Opec Capa OC) |= ——— fe ee 
DL A TC EE = 7 SC 
SE EET ST SS ZT CT 
“Butanone (MEK) 250) Tat 201s ya 58 00 5800001730 | FHT 
eee 25 (0 132 
: LC 

ator fra 130 
THT) 

2.06 [aot 6 a J 333 Pp 3as_ NANA SSCSC~*SCSSSNA | —~*dt foto [5900 [18 [4a | _37 
gpm OED) 125 
Siprcihiineie (Coie) 403 TC a 
ms] <5 | <5 | 2s) os | sq] NA asd NA esd Nd) 20 | 35900 [353 | | 2 
cvahy don =a5 | <5 | _<05) | <0) | <5 | <@5@ | NA | <5 | NA | 153 | NA ]_N_| 501 | 3350 | 00602] 9 | 23 _ 
ee a a a 
SS EE A EE TE 
fea | ies [163 | 8 | 299 | 0s | <5 | a eg a ean No | af aa sooo] 


* - Results in mg/L 


Grab of WWT sludge from belt 


Sample Location Description 5 
v P press in shed 




















> SCDM - Superfund Chemical Data Matrix, January 28, 2004, lower of reference dose and cancer risk benchmarks for soil pathway 
3 MRBCA RBTL- Missouri Risk-Based Corrective Action Risk-Based Target Level, June 2006. RBTLs are for soil type 2 (silty), residential and non-residential land use, and soil concentrations protective of groundwater 
‘EPA SL-EPA Region 6 Screening Levels, March 8, 2008, residential and industrial use. 

> TCLP - Toxicity Characteristic Leaching Procedure regulatory limit, 40 CFR Part 261, Subpart C. 

a - Analyzed by colorimetric method (SW846 7196A) 

b - Analyzed by ion chromatographic method (SW846 7199) 

e - Estimated value, detected below PQL 

f - Estimated value, QC data outside limits 

h - Analyte present in blank at > 1/2 reported value 

i- PQL elevated due to sample dilution 

k - Estimated value, matrix interference 


TABLE C2: SELECTED ANALYTICAL RESULTS FOR TANNERY SLUDGE SAMPLE COLLECTED AUGUST 4, 2010 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 
@ All values listed in parts per million (mg/kg) unless otherwise noted. | 


@ NL denotes benchmark value not listed in reference source. 
@ -- denotes benchmark not applicable 


Sample ID Sludge Pile MRBCA RBTL? EPA SL? 
1 
Date Collected 08/0419 || SCDM Non-Res | Migrn 
oneses | to GW 


a | 
F—__[ 73500 [933000 [1s7000| 77332 | 100000 | 
[| 1s000 | 181000 200 | 15642 | 100000 _| 
romium, hexavalent 
hromium, TCLP, mg/l 
hromium, total 74600 210 500 
opper | if 3040 | 38100 | ois [| 2905 | 42i77__ 
yanide 1220 
| | 1220 | 12300 [| NL 
| NL | 260 | 660__{ 3.76 | 
p__| 22800 
Volatile Organic Compounds (VOCs) YY 


-Butanone (MEK) 47000 | 44200] 579000 | 0.127 32089 34092 


Acetone | sf 61s00 | so7000 | 8.61 | 14iso_ | 60479 
enzene 
arbon disulfide 
hlorobenzene 
hloroform 
2730 
-Isopropyltoluene (p-Cymene) 
etrahydrofuran 
oluene 6240 
-Chioro-I-methylphenal [iron | | NE | NE | NL 
-Methylphenol (p-Cresol) 275 
henol 19.12300] ‘| 11800 18331 





ST STF = lOlOlOlm@ Tel 
wo 
& 
pail 
lon 
QoQ 
5 
N 
Q 
= 
oO 





' SCDM - Superfund Chemical Data Matrix, January 28, 2004, lower of reference dose and cancer risk benchmarks for soil pathway 

> MRBCA RBTL- Missouri Risk-Based Corrective Action Risk-Based Target Level, June 2006. RBTLs are for soil type 2 (silty), residential and non-residential land use, and soi: 
concentrations protective of groundwater. 

> EPA SL - EPA Region 6 Screening Levels, March 8, 2008, residential and industrial use. 

“ TCLP - Toxicity Characteristic Leaching Procedure regulatory limit, 40 CFR Part 261, Subpart C 

> Analyzed by modified EPA SW-846 Method 7199 

d- Analyzed by Contract Laboratory 

e - Estimated value, detected below PQL 

f - Estimated value, QC data outside limits 

k - Estimated value, matrix interference 





TABLE C3: ANALYTICAL RESULTS FOR PRIVATE WELL WATER SAMPLES 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 





@ All values listed in parts per billion (ug/l) unless otherwise noted. 


@ NA denotes not analyzed 
@ -- denotes not available/applicable 


concentrations 


© Sample results in bold are significantly above background 








Location ID 





101 Bkgnd | 108 Bkgnd | 111 Bkgnd 


12/16/09 | 12/16/09 


H0900203 | H0900212 


Bkgnd 


Average 


103 


12/16/09 


H0900201 


1 





106 


0900207 


107 


04 
12/16/09 12/17/09 12/17/09 12/17/09 12/17/09 12/17/09 12/16/09 1/26/10 


0900202 | H0900204 | H0900205 


H0900208 


102 


102 
resample 





0900211 1000501 





1/26/10 1/26/10 12/17/09 


112 109 
12/17/09 
H0900213 | H0900214 


H0900215 


110 


12/17/09 








(Oxidation Reduction Potential, mV 








Water Quality Indicators 





pH 
Specific Conductivi 
Metals 









, uS/em 












“Chromium, hexavalent, dissolved 


0.022 (e) | <0.017 


0.033 (e) 


0.139 (e) 


0.230 (e) 





‘Chromium, total 





Chromium, dissolved 





0.38 (e) 








' Three times the background average. Non-detect background results are treated as the MDL for calculating average. 


? Risk-based Screening Level for hexavalent chromium developed for the site 


> EPA Maximum Contaminant Level for drinking water 


e - Estimated value, detected above the method detection limit (MDL), but below the practical quantitation limit (PQL) 
* - Hexavalent Chromium subcontracted to outside laboratory for analysis 
** _ Department of Health and Senior Services does not consider this value an exceedance of the screening level. 








0.68 (e) 





0.49 (e) 














0.301** 0.269 
0.51(e) 
1.95 

Avg. for 102 
RPD 
%RSD 
CV 
SD 
n 


1-sided 95% 








UCL 





0.60(e) 
































TABLE C4: SUMMARY OF TOTAL CHROMIUM XRF RESULTS FOR FARM FIELD SAMPLES 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 




















































































































































































































This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 
of soil needed to represent each SU and the number of SU's needed to represent the DU 
[Loc ID 218 Loc ID 218 
[Date Sampled: 1/27/2010 [XRF SerNum: 3444(SU 146 Date Sampled: 1/27/2010 [XRF 5444(SU 87 
Sample TD Total Cr SD Sample ID Total Cr_ (SD 
146.03 361 14.5 87.01 176 9.6 
146.08 424 16.5 87.06 172 13.4 
146.06 156 11.7 VSP output: |2 87.04 68 11 VSP output: |2 
146.10 291 19.2 87.07 205.5 15.6 
146.05 199 8.6 87.10 72 1.8 
%RSD 
Width of Grey Region (WGR) 46.17907051 
WGR %RSD WGR 
ave = 286 1394 38.73634853 ave = 139 1541 
SD = 111 SD= 64 
1 sided 95% UCL 350 1 sided 95% UCL 176 
[Loc ID 218 Inter SU Check 
XRF 
[Date Sampled: 1/27/2010 | XRF SerNum: 54441SU 102 Loc ID SerNum: 5444 
SU Total Cr SD 
Sample ID Total Cr SD 146] 286 111 VSP output: |2 
102.02 205.8 8.5 102 197 64 
102.03 102.3 5 87 139 64 SUIS Mean _|SD 
102.08 208.1 24.5 102} 152.3 8.2 
102.06 282.4 14 VSP output: |2 %RSD 146} 285.5] 25.4] 
102.10 188.3 1S 35.711952 87| 153.5 10.5 
DUIS 204 3 
%RSD 
32.57567996 
WGR WGR 
ave = 197 1483 ave = 207 1473 
SD = 64 SD= 74 
1 sided 95% UCL 235 1 sided 95% UCL 250 
[Loc ID 202 Loc ID 202 
XRF 
[Date Sampled: 1/26/2010 |XRF SerNum: 5420|SU 59 Date Sampled: 1/26/2010 |SerNum: 5420|SU 29 
Sample ID Total Cr SD Sample ID Total Cr |SD 
59.10 329 21.1 29.02 122.8 7.8 
59.07 616 35 VSP output: |2 29.03 74.5 6 VSP output: |2 
59.09 302 20.7 29.04 80.8 3.2 
59.05 104 5.3 29.05 48 7 
59.02 181 19.3 29.10 64.5 3:7 
WGR| WGR 
ave = 306 20 1374 ave = 78 6 1602 
SD = 196 11 SD= 28 2 
1 sided 95% UCL 420 1 sided 95% UCL 94 
[Loc ID 202 Inter SU Check 
XRF 
[Date Sampled: 1/26/2010 |XRF SerNum: 5420|SU 79 Loc ID SerNum: 5420 
SU Total Cr |SD 
Sample ID Total Cr SD 306 196 
79.01 95.5 2.4 116 18 VSP output: [2 
79.03 132 8.4 78 28 
79.07 116 3.8 VSP output: |2 SUIS Mean |SD 
79.08 136 6.4 29 103 3.9) 
79.10 100 3.8 59 179 16.7 
79 124 5.1 
DUIS 131 5.8 
WGR WGR 
ave = 116 5 1564 ave = 167 81 1513 
SD= 18 Zz SD= 122 100 
1 sided 95% UCL 126 1 sided 95% UCL 237 
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TABLE C4: SUMMARY OF TOTAL CHROMIUM XRF RESULTS FOR FARM FIELD SAMPLES 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 










































































































































































































































































This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 
of soil needed to represent each SU and the number of SU's needed to represent the DU 
[Loc ID 214 Loc ID 214 
XRF 
[Date Sampled: 1/27/2010 |XRF SerNum: 5420|SU 23 Date Sampled: 1/27/2010 |SerNum: 5420|SU 25 
Sample ID Total Cr SD Sample ID Total Cr |SD 
23.01 87 2.2 25.02| 83.3 3 
23.05 73.3 2.9 25.06] 589.3 9.6 
23.06 123.8 9.1 25.07| 911.5 38.1 
23.08 84.5 47 25.08| 1279.8 20 
23.10 70.8 5.3 25.10 88 2.2 %RSD 
VSP output2 25.01 322 214 79.51777914 
25.03 537 7.9 
%RSD 25.04 1485 57 VSP output: [4 
24.18403415 25.05 477 10.1 
WGR 25.09 269 11.5 5-bag WGR 
ave = 88 5 1592 ave = 604 18 590} 1076 
SD= 21 3 SD= 480 17 522 
1 sided 95% UCL 100 1 sided 95% UCL 883 
[Loc ID 214 Inter SU Check 
XRF 
[Date Sampled: 1/27/2010 |XRF SerNum: 5420|SU 53 Loc ID SerNum: 
SU Total Cr |SD 
Sample ID Total Cr SD 88 21 
53.01 136 11.5 590 522 
53.03 103 6.7 122 57 SUIS Mean |SD 
53.05 84.5 8.1 23 133 
53.06 215 12.7 25 599 25 
53.09 72.3 4.6 VSP output2 53 133 6.7 
DUIS 225 8.7 
VSP output: [2 
%RSD 
WGR 46.81462745 WGR 
ave = 122 9 1558 ave = 267 200 1413 
SD= 57 3 SD= 281 279 
I sided 95% UCL 155 I sided 95% UCL 429 
[Loc ID 209 Loc ID 209 
XRF 
[Date Sampled: XRF SerNum: 5444|SU 109 Date Sampled: SerNum: 5444|SU 144 
Sample ID Total Cr SD Sample ID TotalCr |SD 
109.01 35.8 2.2 144.03 89 9.3 
109.08 23.5 79 144.06 70 13.8 
109.10 27 48 144.05 59 8.8 
109.05 35.3 9.5 144.10 123 25 
109.06 35 8.5 144.07 63 13 
VSP output2 VSP output|2 
%RSD %RSD 
WGR 18.15071618 WGR 32.490865 
ave = cil 7 1649 ave = 81 14 1599 
SD= 6 3 SD= 26 7 
1 sided 95% UCL 35 1 sided 95% UCL 96 
[Loc ID 209 Inter SU Check 
XRF 
[Date Sampled: XRF SerNum: SU 138 Loc ID 209|SerNum: 
SU TotalCr |SD 
Sample ID Total Cr SD 109 31 6 
138.01 58.5 8.5 144 81 26 
138.03 56.5 5.9 138 43 13 
138.05 37 11 SUIS Mean |SD 
138.06 33 10.6 109 30 3.9 
138.09 32.3 Sul VSP output|2 144 95 18.9 
VSP output2 138 42 5.3 
DU 48.3 5.6 
%RSD 
WGR 29.82242428 WGR 
ave = 43 8 1637 ave = §2 15 1628 
SD= 13 3 SD= 26 10 
1 sided 95% UCL 51 1 sided 95% UCL 67 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 











XRF 
































































































































































































[Loc ID 


|Date Sampled: XRF SerNum: 5420|SU i SerNum: 5420|SU 18 
Sample ID Total Cr SD TotalCr |SD 
7.01 71.5 8.7 18.07 49 6.2 
7.05 73 4 18.04 59.3 2.2 
7.06 67.3 2.9 18.01 51.5 3.7 VSP out}? 
7.08 58.3 4.8 18.03 49.8 3.2 
7.10 67 3.6 18.06 50 2.9 %RSD 
8.13441307 
VSP output2 
SUIS Mean {SD 
%RSD 1 62 2.9) 
WGR| 8.493018931 WGR| 27| 82.5 8.5 
ave = 67 5 1613 ave = 52 4 1628 18 58 4.8) 
SD =| 6 2 SD= 4 2 DUIS 67 5.3 
1 sided 95% UCL 7 1 sided 95% UCL 54 
[Loc ID 203 Inter SU Check 
XRF 
[Date Sampled: XRF SerNum: 5420|SU 27 Loc ID 203|SerNum: 
SU Total Cr |SD 
Sample ID Total Cr SD 7 67 6 
27.04 64.08 2.2 18 52 4 
27.07 76 22 27 75 9 
27.09 70.5 1 
27.01 87.5 ll 
27.06 76 64 
VSP outpu{2 VSP output}2 
%RSD 
WGR| 11.52856592 WGR| 
ave = 75 5 1605 ave = 65 6 1615 
SD =| 9 4 SD= 12 3 
1 sided 95% UCL 1 sided 95% UCL 

































































































































































XRF 
[Date Sampled: XRF SerNum: 5444|SU 16 Date Sampled SerNum: 5444|SU 86 
Sample ID Total Cr SD Sample ID TotalCr |SD 
16.01 237.5 16.4 86.02 85.8 2.5 
16.02 209.3 9.2 86.03 124.1 13.5 
16.05 209 6.3 86.05 87 3.9 
16.06 205 19.3 86.07 191 17.5 
16.09 262.8 52 86.10 220 17.3 
VSP output: |2 
VSP output: |2 
WGR| WGR| 
ave = 225 11 1455 ave = 142 11 1538 
SD =| 25 6 SD= 61 7 
1 sided 95% UCL 239 1 sided 95% UCL 177 
[Loc ID 212 Inter SU Check 
XRF 
|Date Sampled: XRF SerNum: 5444|SU 53 Loc ID SerNum: 5444 
SU Total Cr |SD 
Sample ID Total Cr SD 16 225 25 
53.03 625 20.8 86 142 61 
53.04 121 6.8 53 411 335 VSP output: |2 
53.06 163 6.2 
53.08 893.8 27.3 SUIS Mean |SD 
53.10 252.7 3.8 VSP output: |2 86] 124.8 14.7 
16} 264.3 12.3 
53| 292.3 17.5 
DU 251] 25.5 
WGR| WGR| 
ave = 411 13 1269 ave = 259 140 1421 
SD = 335 10 SD= 138 170 
1 sided 95% UCL 605 1 sided 95% UCL 339 























Page 3 of 10 


This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 











XRF 
























































































































































































|Date Sampled: XRF SerNum: 5420|SU 99 SerNum: 5420|SU 42 
Sample ID Total Cr SD Total Cr |SD 
99.03 81.3 2.2 42.02 123.3 4.6 
99.04 86.3 6.3 42.03 346.8 21.3 xX 
99.01 132.8 3.9 42.04 100.8 5 
99.05 118.5 10.7 42.09 108 6.7 
99.07 160.3 9.2 42.10 91.8 6.7 
VSP output: |2 
VSP output: |2 
%RSD %RSD 
WGR 28.42547749 WGR| 70.27109862 
ave = 116 6 1564 ave = 154 9 1526 
SD = 33 4 SD= 108 7 
1 sided 95% UCL 135 1 sided 95% UCL 217 
[Loc ID 204 Inter SU Check 42 
XRF 
[Date Sampled: XRF SerNum: 5420|SU 23 Loc ID 204|SerNum: 5420 
SU Total Cr |SD 
[Sample ID Total Cr SD 99 116 33 
23.03 132.5 6.5 42 154 108 VSP output: |2 
23.04 87.5 Sil 23 122 78 
23.06 71.3 9.6 SUIS Mean |SD 
23.08 66 3.9 VSP output: {2 23| 122.8 9.5 
23.10 254 12.9 99 128 9.6) 
42 147 78 
DUIS 126 2.2 
%RSD 
WGR| 63.92241019 WGR 
ave = 122 8 1558 ave = 131 33 1549 
SD= 78 4 SD= 20 38 





1 sided 95% UCL 


[Loc ID 







1 sided 95% UCL 





















































































































































XRF 
[Date Sampled: XRF SerNum: 5444|SU 34 Date Sampled SerNum: 5444|SU 711 
[Sample ID Total Cr sD Sample ID Total Cr |SD 
34.07 144.4 15.1 71.01 76.2 12.6 
34.02 109.3 13.2 71.03 105 8 
34.09 113.5 13.4 71.04 104.3 9.2 
34.06 119.8 8.8 71.07 83 5.5 VSP out}2 
34.05 109.8 6.8 71.10 8 9.8 
VSP output: |2 
WGR| WGR| 
ave = 119 11 1561 ave = 89 9 1591 
SD =| 15 a SD= 14 3 
1 sided 95% UCL 128 1 sided 95% UCL 98 
[Loc ID 205 Inter SU Check 
XRF 
|Date Sampled: XRF SerNum: 5444|SU 96 Loc ID 205|SerNum: 5444 
SU Total Cr |SD 
Sample ID Total Cr SD 34 119 15 
96.01 309 24 71 89 14 VSP output: |2 
96.03 135.8 6.5 96 247 71 SUIS Mean {SD 
96.05 237 10.2 34 lll 9.9) 
96.07 243.2 20.7 VSP output: |2 FL 93 2.6) 
96.09 310 13.4 96 242 7.9) 
DU 140.8 71 
WGR| WGR| 
ave = 247 15 1433 ave = 152 33 1528 
SD =| 7 7 SD= 84 33 
1 sided 95% UCL 288 1 sided 95% UCL 200 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 











XRF 












































































































































































|Date Sampled: XRF SerNum: 5420|SU 15 SerNum: 5420|SU 62 
5420 
[Sample ID Total Cr SD Total Cr |SD 
15.10 69.4 Tall 62.08] 45.5 2.5 
15.02 78.5 64 62.02 46.5 8.3 
15.03 73 42 62.06 66.3 7.6 
15.06 42.3 7.6 62.01 99.8 79 
15.08 69.3 3.1 62.09 55.5 3.5 
VSP output: |2 VSP output: |2 
WGR| WGR| 
ave = 67 6 1614 ave = 63 6 1617 
SD =| 14 2 SD= 22 3 
1 sided 95% UCL 7B 1 sided 95% UCL 16 
[Loc ID 210 Inter SU Check 
XRF 
[Date Sampled: XRF SerNum: 5420|SU 30 Loc ID 210|SerNum: 5420 
SU Total Cr {SD 
Sample ID Total Cr SD 15 67 14 VSP output: |2 
30.08 47.5 6.9 62 63 22 SUIS Mean {SD 
30.04 68 5.4 30 62 17 15} 65.5 6.2 
30.01 771.8 Sa. 30| 57.5 4.9) 
30.03 75.8 5.3 VSP output: |2 62| 59.8 6.5 
30.09 41.8 0.5 DUIS 61 19 
WGR WGR| 
ave = 62 5 1618 ave = 64 18 1616 
SD = 17 2 SD= 3) 4 










1 sided 95% UCL 


1 sided 95% UCL 






























































































































































[Loc ID 
XRF 
[Date Sampled: XRF SerNum: 5444|SU 110 ‘Date Sampled SerNum: 5444|SU 82 
Sample ID Total Cr SD Sample ID TotalCr |SD 
110.05 288.8 17.6 82.06} 403 21 
110.02 602.5 20.6 82.03 426 40 
110.01 346.5 18 82.07 122 19 
110.07 536 23.8 82.09 291 8.7 VSP output: {2 
110.09 143 2 VSP output: {2 82.1 225 17.8 
RSD RSD 
48.69518439 42.99655507 
WGR| WGR| 
ave = 383 16 1297 ave = 293 21 1387 
SD= 187 8 SD= 126 11 
1 sided 95% UCL 492 1 sided 95% UCL 367 
[Loc ID 215 Inter SU Check 
XRF 
|Date Sampled: XRF SerNum: 5444/SU 55 Loc ID 215|SerNum: 5444 
SU Total Cr |SD 
Sample ID Total Cr SD 110 383 187 
55.01 77 5.8 82 293 126 
55.05 38 6.8 55 67 50 VSP output: |2 
55.07 37 2.7 VSP output: |2 
55.09 33 3 SUIS MEAN |SD 
55.1 150 10.8 82 318 4.9) 
110} 422.5 12.9 
55 47 3.9) 
RSD DUIS 282 14.2 
WGR| 192.7385136 WGR| 
ave = 67 6 1613 ave = 248 121 1432 
SD =| 50 3 SD= 163 69 
1 sided 95% UCL 96 1 sided 95% UCL 342 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 











XRF 






































































































































































|Date Sampled: XRF SerNum: 5444|SU 15 SerNum: 5444|SU 42 
Sample ID Total Cr SD TotalCr |SD 
15.01 128 19 42.02 60 6.2 
15.03 64 6.6 42.04 110 6.7 
15.04 59 43 42.06 68 47 
15.07 71 14.4 42.07 69 3.5 
15.1 66 6.5 42.08 52 44 VSP output: {2 
VSP output: |2 
WGR WGR| 
ave = 78 8 1602 ave = 2 5 1608 
SD = 29 4 SD= 22 1 
1 sided 95% UCL 94 1 sided 95% UCL 85 
[Loc ID 219 Inter SU Check Parcel ID: 
XRF 
|Date Sampled: XRF SerNum: 5444|SU 55 Loc ID 219|SerNum: 5444 
SU Total Cr |SD 
Sample ID Total Cr SD 15, 78 29 
55.01 47.8 7.4 42 72 22 VSP output: |2 
55.03 49.5 79 55 46 3 
55.05 42.5 Sut VSP output: |2 SUIS Mean |SD 
55.07 45.8 2.1 15 68 6.8) 
55.09 46.5 3.7 42 70 9.5 
55 42 3.4] 
DU 219 62.8 8.7 
WGR| WGR 
ave = 46 5 1634 ave = 65 18 1615 
SD= 3 3 SD= 17 13 





1 sided 95% UCL 







[Loc ID 


1 sided 95% UCL 
























































































































































XRF 
|Date Sampled: XRF SerNum: 5420|SU 103 Date Sampled SerNum: 5420|SU 22 
Sample ID Total Cr SD Sample ID TotalCr |SD 
103.08 110.5 5.4 22.06 577.8 5.1 
103.09 323 15.7 22.09 272 16 
103.06 81.8 3.9 22.01 205 8.1 
103.05 1189.3 34.5 22.1 226.8 8.5 
103.01 318.8 11.5 22.04 215 10.9 VSP output: |2 
VSP output: {3 
%RSD %RSD 
111.9152649 52.70875387 
WGR| WGR| 
ave = 405 14 1275 ave = 299 10 1381 
SD =| 453 12 SD= 158 4 
1 sided 95% UCL 667 1 sided 95% UCL 391 
[Loc ID 217 Inter SU Check Parcel ID: 
XRF 
|Date Sampled: XRF SerNum: 5420|SU 50 Loc ID SerNum: 
SU TotalCr |SD 
Sample ID Total Cr SD 103 405 453 
50.09 169.5 4.5 22 299 158 
50.03 234.3 16 50 205 37 VSP output: |2 
50.04 187.3 8.6 VSP output: |2 
50.1 178.8 8.3 SUIS Mean {SD 
50.07 253.8 14.4 22 326 12 
103 299 18.1 
RSD 50 180 14.2 
18.11055466 [DUIS 264 42 
WGR WGR| 
ave = 205 10 1475 ave = 303 216 1377 
SD= 37 5 SD= 100 214 
1 sided 95% UCL 226 1 sided 95% UCL 361 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 





|Date Sampled: 


XRF SerNum: 


























































































































































































XRF error 
Sample ID Total Cr (SD) TotalCr |SD 
32.10 60.3 3.4 50.03 107 7.6 
32.09 83 11.3 50.1 72.3 11.8 
32.05 124.5 5.5 50.02 102.3 9.5 VSP output: |2 
32.01 181.8 14.8 VSP output: |2 50.08 121.8 5.7. 
32.03 97.5 9 50.01 286 19.2 
%RSD 
42.66878915 %RSD 
WGR| WGR| 61.45375951 
ave = 109 9 1571 ave = 138 11 1542 
SD =| 47 5 SD= 85 5 
1 sided 95% UCL 136 1 sided 95% UCL 187 
[Loc ID 216 Inter SU Check Parcel ID: 
XRF 
|Date Sampled: XRF SerNum: 5444|SU 16 Loc ID 216|SerNum: 5444 
SU Total Cr |SD 
Sample ID Total Cr SD 32 109 47 
16.03 121.3 1.5 50 138 85 VSP output: |2 
16.01 101 6.9 16 101 16 
16.04 79 6.3 VSP output: |2 SUIS Mean |SD 
16.05 93 6 16 96 6.3 
16.09 109.8 8.1 32 104 8.2 
50 126 6.9) 
DUIS 116 8.4 
%RSD 
WGR| 15.97311928 WGR| 
ave = 101 6 1579 ave = 116 49 1564 
SD =| 16 3 SD= 19 35 





1 sided 95% UCL 







1 sided 95% UCL 
























































































































































[Loc ID 
XRF 
|Date Sampled: XRF SerNum: 5420|SU 109 ‘Date Sampled SerNum: 5420|SU 164 
Sample ID Total Cr SD Sample ID Total Cr |SD 
109.01 65 ll 164.02 98 ll 
109.03 58 5.9 164.05 108.5 6.8 
109.05 54 L7 164.06 89.3 3.3 
109.06 64.3 64 164.08 106.3 53 
109.09 68.5 3.1 164.10 94.8 9.7 VSP output: |2 
VSP output: |2 
WGR 
ave = 62 6 WGR ave = 99 7 1581 
SD= 6 4 1674 SD= 8 3 
1 sided 95% UCL 65 1 sided 95% UCL 104 
[Loc ID 221 Inter SU Check Parcel ID: 
XRF 
|Date Sampled: XRF SerNum: 5420|SU 150 Loc ID 221|SerNum: 
SU Total Cr {SD 
Sample ID Total Cr SD 109 62 6 
150.01 203 16.6 164 99 8 
150.03 144 10.5 150 155 43 
150.05 119 8.7 VSP output: |2 
150.7 108 8.6 VSP output: |2 
150.9 103 Fl SUIS Mean |SD 
109} 64.3 3.9) 
150 146 4.6 
164 100 5.4] 
WGR| WGR| DUIS 96 2.9) 
ave = 135 10 1545 ave = 105 19 1575 
SD= 41 4 SD= 47 21 
1 sided 95% UCL 159 1 sided 95% UCL 132 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 















































































































































































|Date Sampled: XRF SerNum: 44 
Sample ID Total Cr SD 
9.08 128 1.7 44.02 
9.02 120 5.3 44.08 
9.01 123 2.2 44.06 
9.05 133 12.2 44.1 
9.09 129 2.6 44.04 VSP output: {2 
ave = 127 5 ave = 24 
SD = 5 4 SD= 24 
1 sided 95% UCL 130 1 sided 95% UCL 
[Loc ID 213 Inter SU Check 
[Date Sampled: XRF SerNum: Loc ID 
SU 
Sample ID Total Cr SD 9 VSP output: |2 
15.02 225 47 44 
15.05 390 15.1 15 SUIS Mean 
15.06 287 9.5 2 9 119 3.7 
15.08 301 19.9 44 319 4.6] 
15.10 15 295 4.6 
DUIS 254 16.2 
ave = 301 12 ave = 128 
SD= 68 a SD= 162 





1 sided 95% UCL 





[Loc ID 


1 sided 95% UCL 























































































































































|Date Sampled: XRF SerNum: Date Sampled 41 
Sample ID Total Cr SD Sample ID 
10.04 132 Su; 41.02 
10.02 143 19 41.03 
10.06 80 49 41.07 
10.08 115 6.2 41.05 VSP output: 
10.1 117 7 41.09 
ave = 117 9 ave = 9 
SD =| 24 6 SD= 3 
1 sided 95% UCL 131 1 sided 95% UCL 
[Loc ID 222 Inter SU Check 
Date Sampled: XRF SerNum: Loc ID 
SU 
Sample ID Total Cr SD 10 
27.02 136 7.8 41 VSP output: |2 
27.04 106 8.8 27 
27.06 117.5 1 SUIS Mean 
27.07 156.5 4.5 10 114 8.6 
27.08 103 5.7 41 113 9.5 
27 128 11.2 
DUIS 108 11.2 
ave = 124 6 ave = 23 
SD= 22 3 SD= 1 
1 sided 95% UCL 137 1 sided 95% UCL 
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This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 





[Loc ID 


of soil needed to represent each SU and the number of SU's needed to represent the DU 











XRF 












































































































































































[Loc ID 







|Date Sampled: XRF SerNum: 5420|SU 4 SerNum: SU 44 
Sample ID Total Cr SD TotalCr |SD 
4.02 52 4.1 44.03 124 1S 
4.04 55 6.3 44.05 89 43 
4.06 59 8.7 44.06 106 12.4 
4.08 50 4.6 44.08 133 3.4 VSP output: {2 
4.10 54 48 VSP output: {2 44.09 109 3.6 
ave = 54 6 ave = 112 
SD = 3 2 SD= 17 
1 sided 95% UCL 56 1 sided 95% UCL 122 
[Loc ID 223 Inter SU Check Parcel ID: SUIS MEAN |SD 
XRF 
[Date Sampled: XRF SerNum: 223|SU 28 Loc ID 223|SerNum: 44 108 74 
SU Total Cr |SD 28 71 5.2 
Sample ID Total Cr SD 4 54 4 54 1.3 
28.01 61 6 44 112 17 DUIS 80 5.6| 
28.03 81 6 VSP output: {2 28 68 8 
28.05 64 47 
28.07 65 5 VSP output: |2 
28.09 69 5.9 
ave = 68 ave = 78 
SD= 8 1 SD= 30 
1 sided 95% UCL 1 sided 95% UCL 





















































































































































XRF 
[Date Sampled: XRF SerNum: 5444|SU 74 Date Sampled SerNum: 5444|SU 23 
Parcel ID: Parcel ID: 
Sample ID Total Cr SD Sample ID TotalCr |SD 
74.01 35 73 23.01 39 5A 
74.02 38 2.6 23.06 39 3 
74.04 46 5.7 VSP output: |2 23.07 37 75 VSP output|2 
74.07 54 9.7 23.08 36 3.4 
74.10 43 3.9 23.10 45 6.9 
%RSD %RSD 
17.12024267 8.910331223 
ave = 43 6 ave = 39 
SD= 7 3: SD= 3 
1 sided 95% UCL 47 1 sided 95% UCL 41 
[Loc ID 224 Inter SU Check Parcel ID: 
XRF 
[Date Sampled: XRF SerNum: SU 19 Loc ID 224|SerNum: 
SU Total Cr |SD 
[Sample ID Total Cr SD 74 43 7 
19.01 38 25 23 39 3 VSP output: |2 
19.02 36.3 6.8 19 38 1 
19.05 39.3 3.8 VSP output: |2 SUIS Mean |SD 
19.08 39.8 6.2 19 44 713 
19.10 38 5.7 23 40 2,2 
TA| 47.3 331 
DUIS 39 5.2) 
%RSD 
3.55986905 
ave = 38 5 ave = 40 
SD =| 1 2 SD= 3 
1 sided 95% UCL 39 1 sided 95% UCL 42 
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[This spreadsheet summarizes the XRF analyses and provides results from VSP analysis showing the number of increments 
lof soil needed to represent each SU and the number of SU's needed to represent the DU 
[Loc ID 
XRF 
|Date Sampled: XRF SerNum: 5420|SU 8 3 SerNum: SU 32 
[Sample ID Total Cr SD Total Cr |SD 
8.03 253 9.6 32.02 108 6.1 
8.09 142 6.5 VSP output: {2 A 81 6.6 
8.07 104 2.9 : 88 9.5 VSP output}2 
8.05 111 11.8 i 114 17 
8.01 135 74 i 90 1.9 
%RSD 
40.44981532 %RSD 
ave = 149 8 ave = 96 8 14.63446172 
SD = 60 3 SD= 14 i! 
1 sided 95% UCL 184 1 sided 95% UCL 104 
[Loc ID 225 Inter SU Check Parcel ID: 
XRF 
[Date Sampled: XRF SerNum: SU 60 Loc ID 225|SerNum: 
SU Total Cr |SD SUIS Mean |SD 
Sample ID Total Cr SD 8 149 60 8 140 15 
60.08 62 3.5 32 96 14 32 100 6.4] 
60.09 67 3.7 60 61 4 60 70 7.6| 
60.03 59 44 VSP output: |2 DUIS 97 7 
60.01 56 5.6 
60.05 63 7 VSP output: |2 
%RSD 
6.774147994 
ave = 61 5 ave = 102 26 
SD =| 4 1 SD= 44 30 
1 sided 95% UCL 64 1 sided 95% UCL 128 
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TABLE C5: SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED FROM FARM FIELDS 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 
Date 
Collected Fe Mn | Mo Vv Al 
1/26/2010 INA |NA_ [NA [NA |NA_ [NA __| 
1/26/2010] 1.000] 68]. 
j vA 
1/26/201 vA [NA 
j 


Z|Z|Z 
> 


Z 
> 


NA 
| 1000372/AB14422 | 202] [DUIS | 126/2010INA_ 3 
NA 


| 1000375|AB14425 | 203] [DUIS 2 7/2010(NA__ | 67] [NA [NAINA [NA __|NA__[N 


Z|Z 
>| > 
Z|Z 
SLPS Pela 
No 
[oe 
Z|Z|Z Z 
ea ead cael cael bd ee 
aN Ny 
‘|| Z] 212) _) 2] 2/2 
bo] >] > — 
ow ~— 
S&S lan) 
i) j=) 


Z| Z 
‘(Z| Z 


| 1000378|AB14428 | 204] [DUIS | 127/2010INA_ 126 NA NA 


[1000357]AB14407 | 205] 96|SUISLabDup | _1/26/2010| 0.942|__Na|_--_[NA__[NA_|NA_|NA__ [NA |NA 
| 1000380/AB14430 | 205] 34suIS,_ 1/26/2010] 0.624] i] 0.56INA_ [NAINA |NA__|NA__|NA__ [NA _|N 


| 1004736] | 205] 88|SUIS Repl LabDup |_——4/6/2010{_0.938[NA__[NA___[NA__[NA__|NA__ | 
| 1004737] | 205] 88|SUISRepl2 | 4/6/2010] 0.652] 149] 0.63,NA_ [NAINA | 
| 1004738] | 205] 88/SUISRepl3 | 4/6/2010] 0.779] 159] .41|NA__[NA__ [NA 
NA 


vA 

INA__[N 
212|iefsuis. 27/2010] 0.46 
212] opus, 27/2010 
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TABLE C5: SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED FROM FARM FIELDS 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 


Tag LIMS Date *, | mg/kg |Cr’6:Cr| ORP ie 
Number | Number | DU Sample Type Collected (mV) Mo 


Promsatapean | 25a aeons) 0 ons) ar] ss cal lel 251] 221 
1O0036HABIAAII | 213} _A4SUIS Lab Dup __} 1/26/2010] 0.788} __NA}_~__[NA_ INA__[NA_[NA_ [NA __| am Ra Ta] ha 
ieorssalamianez [ais] —islsuns | —agaotol teal 03] — fa Wa NAINA Na NA naa 
i0089i]aBiazar [13] [suis —iaea0i0[ 1 540] 119] —1.29|NA NANA NAINA JNA JNA JA 
| 1000393/4B14443 | 213] [DUIS 1/26/2010] 0.703] 254] 0.28INA__ [NAINA [NAINA INA [NA [NA 
| 1000362}AB14412 | 214] 25/SUISLabDup —|_—1/27/2010] 1.620] NA] __[NA__[NA__|NA_ [NA |NA_|NA_ [NA |NA__ 
| 1000395]AB14445 | 214] 23/SUIS_ | 1/27/2010] 0.240] 133] __—0.18|NA NA 
| 1000396/AB14446 | 214] OfDUIS, 1/27/2010] 0.350] 225] 0.16|NA_[N vA_|N 
| 1004739] | 24] 37[SUISRepll | 47/2010] 1.13] 264] 0.43] 413] 5.8] 7.89] 30000] 417] 2.05] 39.5] 16000 
| 1004740] | 214] 37[SUISRepl2 | 4/7/2010] 0.715] 289] 0.25JNA__ [NA |NA_ [NA [NAINA [NA |NA__ 
| 1004741} | 24] 37|SUISRepl3 | 4/7/2010] 0.674] 267] 0.25JNA__ [NAINA [NA |NA__|NA_ [NA |NA__ 
| 1000363/4B14413 | 215] S5[SUISLabDup | 1/27/2010{ 0.080] NAL [NA [NAINA [NAINA INA [NA [NA 
| 1000399/4B14449 | 215] [DUIS | 8/27/2010] 1.730] 282 .61]NA__[NA__|NA__|NA___|NA__|NA__[NA__|NA 
| 1000401/AB14451 | 216] tefSUIS, 1/26/2010] 1.580] 96 .OSINA__ [NAINA [NAINA INA [NA [NA 
| 1000402/4B14452 | 216] [DUIS | /26/2010(NA__ | 6] [NA__[NA__|NA__|NA___|NA__|NA__[NA__|NA 
| 1000365]AB14415 | 217 103/SUISLabDup {|_—1/26/2010] 0.775] NAL [NA [NA__|NA_ [NA |NA_|NA_ [NA |NA__ 
| 1000403/AB14453 | 217] 22/suIS_ 1/26/2010] 1.550] 326] 0.48)NA_ [NANA INA |NA__|NA__[NA__ [NA 
| 1000405]AB14455 | 217] [DUIS 1/26/2010] 1.160] 264] 0.44INA__ [NA [NA [NA [NA [NA [NA [NA __ 
| 1000408]4B14458 | 218] [DUIS /26/2010(NA__ | 204] [NA [NAINA INA |NA__[NA__[NA__ [NA 
| 1000409/4B14459 | 219] a2isuis_ 1/26/2010] 1.040] 70] L-49INA_ [NAINA INA [NAINA [NA__ [NA 
| 1000410/AB14460 | 219] S[SUIS 1/26/2010] 1.290] 68] .90INA__ [NA NAINA |NA__|NA__[NA__ [NA 
| 1000411JABi4461 | 219] ofpuIS, TS /26/2010(NA_ 63] [NA [NAINA INA__|NA_ [NA 
| 1000413/4B14463 | 221| _109|SUIS | 1/25/2010] 0.487| 64] .76[NA_ [NA [NA __ [NA NAINA {NA NA 
oosiafaBsiaaee | 221] opus rasaoio] — 620] 96 TINA NA [NAINA [NA NANA NA 
iooeraa [31 Tess Rept atenoi0f— sa8[ on] 3s] 21] 758) 20500) — soar] 472) 17500 
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TABLE C5: SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED FROM FARM FIELDS 


TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 
Date 
Collected Fe Mn | Mo Vv Al 


vA 


INA [NA [NA |NA_[NA__| 


NA 
N 
| 1000424/4B14474 | 223] [DUIS | 1/26/2010(NA_ | 80|_ NA 





















































| iooa7i7]| | 25if ous, | 46/2010] 0.178] 29 
| looa7is}| | 252] ofbuIs, 4/6/2010 
| looa7i9} | 253] DUIS, 46/2010 
| 1004720 | | 254] ofS 46/2010 


0.083 
0.039 
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TABLE C6: 95% UPPER AND LOWER CONFIDENCE LIMITS ON Cr+6 RESULTS FOR SUIS SAMPLES 
FROM EACH FARM FIELD DECISION UNIT 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 


| CLocation D218 | | Location D219 || Location ID 221 
| [Cr+6] from first SUIS, mg/kg | 83] [[Cr+6] from first SUIS, mg LUI [[Cr+6] from first SUIS, mek 2.45 
1.19] |[Cr+6] from second SUIS | __1.04|_[[Cr+6] from second SUIS | __ 4.03 
| [Cr+6] from third SUIS 0.812 [[Cr+6] from third SUIS | 1.29] 
| Avg. [Cr+6] forDU_ | 277 Avg. [Cr¥6] forDU | 
(ES 2 aa FE | 
| 95%LCL-Cro T0001] 9S%LCL-Cro 
| 95%UCL-Cr6 | 2572] [9S%UCL-Cr6 
J Jf ttre 
ae ee ee eee fees a | 
[| Location 222, | | Location 223, || Location ID 224 








SD s 

3] a n i=) 
95%LCL-Cr6 95%LCL-Cr6 
ee 


fe 
ee (ee en eed 
SS SSSSS3232322Z]2 22 SOS 
| | | 
Eee eee ee ed 
ee a ee eee 

a eh ea, 

ee Fl ___...2.24 

ee a 


2 
6 
6 
6 
3 
9 
8 


D 





| SD} | 
ee 
| 95%LCL-Cr6 0794 
| 95%UCL-Cr6_ T8559] 











TABLE C7: SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED FROM RESIDENTIAL YARD 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 












































































































































































































































Tag LIMS Date Cr 6+, TOC ORP, Fe, Mn, Mo, Al, 
Number Number DU SU Sample Type Collected | mg/kg (%) mV pH mg/kg | mg/kg | mg/kg |V, mg/kg] mg/kg 

1000300|AB14289 319} yl |SUIS 1/27/2010] <0.014 NA NA NA NA NA NA NA NA 
1000300|AB14289 319} yl |SUIS Lab Dup 1/27/2010] <0.014 NA NA NA NA NA NA NA NA 
1000301 |AB14290 319} y2  |SUIS 1/27/2010 0.022 (J) NA NA NA NA NA NA NA NA 
1000302 |AB14291 319} y3 —|SUIS 1/27/2010] 0.019 (J) NA NA NA NA NA NA NA NA 
1000303 |AB14292 319} y4  |SUIS 1/27/2010 0.069 NA NA NA NA NA NA NA NA 
1000304 |AB14293 319 -- {DUIS 1/27/2010] <0.014 NA NA NA NA NA NA NA NA 
1000304 | AB14293 319 -- _|DUIS Lab Dup 1/27/2010] <0.014 NA NA NA NA NA NA NA NA 
1004729 319 -- {DUIS 4/6/2010 0.073 3.1 444 7.25| 20600 800 0.893 44.5 17600 
1000305 |AB14294 305} Y1_ |SUIS 1/27/2010 0.063 NA NA NA NA NA NA NA NA 
1000306 |AB14295 305} Y2  |SUIS 1/27/2010 0.163 NA NA NA NA NA NA NA NA 
1000307 |AB14296 305} Y3  |SUIS 1/27/2010 0.061 NA NA NA NA NA NA NA NA 
1000308 |AB14297 305 -- {DUIS 1/27/2010 0.066 NA NA NA NA NA NA NA NA 
1004725 305 -- {DUIS 4/6/2010 0.233 3.2 431 7.54 16100 705 0.779 34.5 13500 
1000309 |AB14298 320} Y1_ |SUIS 1/26/2010 0.319 NA NA NA NA NA NA NA NA 
1000310]AB14299 320] Y2  |SUIS 1/26/2010 0.035 NA NA NA NA NA NA NA NA 
1000311 |AB14300 320} Y3  |SUIS 1/26/2010 0.025 NA NA NA NA NA NA NA NA 
1000312|AB14301 320} Y4  |SUIS 1/26/2010 0.293 NA NA NA NA NA NA NA NA 
1000313 |AB14302 320 -- {DUIS 1/26/2010 0.106 NA NA NA NA NA NA NA NA 
1004730 320 -- {DUIS 4/6/2010 0.325 1.4 443 7.14| 21200 757 0.71 44.2 17800 
1004730 320 -- _|DUIS Lab Dup 4/6/2010 0.312 NA NA NA NA NA NA NA NA 
1000314 |AB14303 325} Y1_ |SUIS 1/26/2010 0.111 NA NA NA NA NA NA NA NA 
1000315|AB14304 325} Y2  |SUIS 1/26/2010 0.053 NA NA NA NA NA NA NA NA 
1000315 |AB14304 325| Y2  |SUIS Lab Dup 1/26/2010 0.043 NA NA NA NA NA NA NA NA 
1000316 |AB14305 325} Y3  |SUIS 1/26/2010 0.069 NA NA NA NA NA NA NA NA 
1000317 |AB14306 325} Y4 _ |SUIS 1/26/2010 0.052 NA NA NA NA NA NA NA NA 
1000318 |AB14307 325 -- {DUIS 1/26/2010 0.068 NA NA NA NA NA NA NA NA 
1004731 325 -- {DUIS 4/6/2010 0.153 23 441 Rew) 14100 374 0.549 27.7 8850 
1000319 |AB14308 326} Y1_ |SUIS 1/26/2010 0.116 NA NA NA NA NA NA NA NA 
1000320|AB14309 326} Y2  |SUIS 1/26/2010 0.098 NA NA NA NA NA NA NA NA 
1000321 |AB14310 326} Y3  |SUIS 1/26/2010 0.211 NA NA NA NA NA NA NA NA 
1000321 |AB14310 326} Y3  |SUIS Lab Dup 1/26/2010 0.158 NA NA NA NA NA NA NA NA 
1000322|AB14311 326} Y4 _ |SUIS 1/26/2010 0.277 NA NA NA NA NA NA NA NA 
1000323 |AB14312 326 -- {DUIS 1/26/2010 0.217 NA NA NA NA NA NA NA NA 
1004732 326 -- {DUIS 4/6/2010 0.086 1.4 451 7.54 13500 345 0.527 26.3 8420 
1000324 |AB14313 312} Y1  |SUIS 1/27/2010 0.081 NA NA NA NA NA NA NA NA 
1000325 |AB14314 312} Y2  |SUIS 1/27/2010 0.094 NA NA NA NA NA NA NA NA 
1000326 |AB14315 312} Y3  |SUIS 1/27/2010 0.086 NA NA NA NA NA NA NA NA 
1000327 |AB14316 312 -- {DUIS 1/27/2010 0.078 NA NA NA NA NA NA NA NA 
1004727 312 -- {DUIS 4/6/2010 0.049 1.5 430 7.72 19000 687 1.04 40.1 15900 
1000328 |AB14317 313} Y1_ |SUIS 1/26/2010 0.484 NA NA NA NA NA NA NA NA 
1000329 |AB14318 313} Y2  |SUIS 1/26/2010 0.118 NA NA NA NA NA NA NA NA 
1000329 |AB14318 313} Y2  |SUIS Lab Dup 1/26/2010 0.144 NA NA NA NA NA NA NA NA 
1000330|AB14319 313} Y3  |SUIS 1/26/2010 0.763 NA NA NA NA NA NA NA NA 
1000331 |AB14320 313} Y4  |SUIS 1/26/2010 0.195 NA NA NA NA NA NA NA NA 
1000333 |AB14321 313 -- {DUIS 1/26/2010 0.18 NA NA NA NA NA NA NA NA 
1000333 |AB14321 313 -- _|DUIS Lab Dup 1/26/2010 NA NA NA NA NA NA NA NA NA 
1004728 313 -- {DUIS 4/6/2010 0.148 23 435 7.25 13500 559 0.578 35:3 14800 
1000339 |AB14327 304} Y1_ {SUIS 1/27/2010 0.057 NA NA NA NA NA NA NA NA 
1000340 |AB14328 304} Y1 {SUIS repl.1 1/27/2010 0.054 NA NA NA NA NA NA NA NA 
1000341 |AB14329 304} Y1 {SUIS repl.2 1/27/2010 0.106 NA NA NA NA NA NA NA NA 
1000342 |AB14330 304} Y2  |SUIS 1/27/2010 0.061 NA NA NA NA NA NA NA NA 
1000343 |AB14331 304} Y3  |SUIS 1/27/2010 0.156 NA NA NA NA NA NA NA NA 
1000344 | AB14332 304} Y4  |SUIS 1/27/2010 0.117 NA NA NA NA NA NA NA NA 
1000345 |AB14333 304 -- {DUIS 1/27/2010 0.087 NA NA NA NA NA NA NA NA 
1000345 |AB14333 304 -- _|DUIS Lab Dup 1/27/2010 0.088 NA NA NA NA NA NA NA NA 
1004724 304 -- {DUIS 4/6/2010 0.290 So 416 7.78 16700 549 0.631 38.3 14600 
1000346 |AB14334 303} Y1 {SUIS 1/27/2010 0.049 NA NA NA NA NA NA NA NA 
1000347 |AB14335 303} Y2  |SUIS 1/27/2010 0.042 NA NA NA NA NA NA NA NA 
1000348 |AB14336 303} Y3 {SUIS 1/27/2010 0.058 NA NA NA NA NA NA NA NA 
1000349 |AB14337 303} Y4  |SUIS 1/27/2010 0.036 NA NA NA NA NA NA NA NA 
1000350|AB14338 303 -- {DUIS 1/27/2010 0.054 NA NA NA NA NA NA NA NA 
1004723 303 -- {DUIS 4/6/2010 0.02(J) 3.7 433 7.15 13900 224 0.495 35.9 

1004723 303 -- _|DUIS Lab Dup 4/6/2010 | 0.022 (J) NA NA NA NA NA NA NA NA 
1000351 |AB14339 306} YI |SUIS 1/27/2010 0.139 NA NA NA NA NA NA NA NA 
1000352 |AB14340 306} Y2  |SUIS 1/27/2010 0.206 NA NA NA NA NA NA NA NA 

































































TABLE C7: SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED FROM RESIDENTIAL YARD 


TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 














































































































Tag LIMS Date Cr 6+, TOC ORP, Fe, Mn, Mo, Al, 
Number Number DU SU Sample Type Collected | mg/kg (%) mV pH mg/kg | mg/kg | mg/kg |V, mg/kg] mg/kg 

1000353 |AB14341 306| Y3  |SUIS 1/27/2010 0.220 NA NA NA NA NA NA NA NA 
1000354|AB14342 306 -- {DUIS 1/27/2010 0.192 NA NA NA NA NA NA NA NA 
1004726 306 -- {DUIS 4/6/2010 0.096 2 436 7.47 17600 768 0.49 33.5 13300 
1000355 |AB14343 302} Y1_ |SUIS 1/26/2010 0.098 NA NA NA NA NA NA NA NA 
1000356|AB14344 302} Y2  |SUIS 1/26/2010 0.115 NA NA NA NA NA NA NA NA 
1000357 |AB14345 302} Y3  |SUIS 1/26/2010 0.100 NA NA NA NA NA NA NA NA 
1000357 |AB14345 302} Y3  |SUIS Lab Dup 1/26/2010 0.081 NA NA NA NA NA NA NA NA 
1000358|AB14346 302} Y3 {SUIS repl.1 1/26/2010 0.057 NA NA NA NA NA NA NA NA 
1000359 |AB14347 302} Y3 __|SUIS repl.2 1/26/2010 0.093 NA NA NA NA NA NA NA NA 
1000360|AB14348 302 -- {DUIS 1/26/2010 0.116 NA NA NA NA NA NA NA NA 
1004722 302 -- {DUIS 4/6/2010 0.110 2.4 464 6.49 16300 535 0.552 38.3 15700 
1004728 313 -- {DUIS 4/6/2010 0.148 2.3 435 725 13500 559 0.578 35.3 14800 
1000334 |AB14322 301} Y1 {SUIS 1/27/2010 0.059 NA NA NA NA NA NA NA NA 
1000335 |AB14323 301} Y2  |SUIS 1/27/2010 0.108 NA NA NA NA NA NA NA NA 
1000336|AB14324 301} Y3  |SUIS 1/27/2010 0.076 NA NA NA NA NA NA NA NA 
1000337 |AB14325 301} Y4  |SUIS 1/27/2010 0.076 NA NA NA NA NA NA NA NA 
1000338 |AB14326 301 -- {DUIS 1/27/2010 0.071 NA NA NA NA NA NA NA NA 
1000338 |AB14326 301 -- _|DUIS Lab Dup 1/27/2010 0.066 NA NA NA NA NA NA NA NA 
1004721 301 -- {DUIS 4/6/2010 0.053 3.9 454 7.03 15200 510 0.627 2hy 15900 
1000334 |AB14322 301} Y1 {SUIS 1/27/2010 0.059 NA NA NA NA NA NA NA NA 
1000335 |AB14323 301} Y2  |SUIS 1/27/2010 0.108 NA NA NA NA NA NA NA NA 
1000336 |AB14324 301} Y3  |SUIS 1/27/2010 0.076 NA NA NA NA NA NA NA NA 
1000337 |AB14325 301} Y4  |SUIS 1/27/2010 0.076 NA NA NA NA NA NA NA NA 
1000338 |AB14326 301 -- {DUIS 1/27/2010 0.071 NA NA NA NA NA NA NA NA 
1000338 |AB14326 301 -- _|DUIS Lab Dup 1/27/2010 0.066 NA NA NA NA NA NA NA NA 
1004721 301 -- {DUIS 4/6/2010 0.053 3.9 454 7.03 15200 510 0.627 evar 15900 
1004734 353 -- {DUIS 4/6/2010 0.050 22 442 7.90 15400 636 0.938 22.2 9260 
1004735 354 -- {DUIS 4/6/2010 0.095 2.2 440 7.00 16400 384 0.552 36.8 16300 






























































TABLE C8: 95% UPPER AND LOWER CONFIDENCE LIMITS ON Cr+6 RESULTS FOR SUIS SAMPLES FROM EACH RESIDENTIAL YARD 



























































[Cr+6] 

[Cr+6] 

[Cr+6] fromSUIS from Y3 0.069 [Cr+6] fromSUIS from Y3 0.185 
Avg. [Cr+6] for DU 





& Avg. [Cr+6] for DU 0.169 
SD 0.029 SD 0.081 


In n 4 











95%LCL-Cr6 0.024 95%LCL-Cr6 0.040 


DECISION UNIT 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 

Location ID 302 Location ID 303 Location ID 304 
[Cr+6] from SUIS from Y1, mg/kg [Cr+6] from SUIS from Y1, mg/kg [Cr+6] from SUIS from Y1, mg/kg 0.072 
[Cr+6] fromSUIS from Y2 0.115 [Cr+6] fromSUIS from Y2 0.042 [Cr+6] fromSUIS from Y2 0.061 
[Cr+6] fromSUIS from Y3 [Cr+6] fromSUIS from Y3 0.156 
Avg. [Cr+6] for DU 0.098 [Cr+6] fromSUIS from Y4 0.036 [Cr+6] fromSUIS from Y4 0.117 
In 3 SD 0.009 SD 0.044} 
95% UCL-Cr6 0.141 95%LCL-Cr6 0.031 95%LCL-Cr6 0.032 

Location ID 305 Location ID 306 Location ID 312 
[Cr+6] from SUIS from Y1, mg/kg 0.063 306 SUISs-Cr6 0.139 [Cr+6] from SUIS from Y1, mg/kg 0.081 
[Cr+6] fromSUIS from Y2 [Cr+6] fromSUIS from Y2 0.094 
[Cr+6] fromSUIS from Y3 0.061 0.22 [Cr+6] fromSUIS from Y3 0.086 
SD 0.058 SD 0.043 SD 0.007 
95%LCL-Cr6 -0.049 95%LCL-Cr6 0.081 95%LCL-Cr6 0.071 

Location ID 313 Location ID 319 Location ID 320 
[Cr+6] from SUIS from Y1, mg/kg 0.484 [Cr+6] from SUIS from Y1, mg/kg <0.014 [Cr+6] from SUIS from Y1, mg/kg 0.319 
[Cr+6] fromSUIS from Y2 [Cr+6] fromSUIS from Y2 [Cr+6] fromSUIS from Y2 0.035 
[Cr+6] fromSUIS from Y3 0.763 [Cr+6] fromSUIS from Y3 0.019 [Cr+6] fromSUIS from Y3 0.025 
[Cr+6] fromSUIS from Y4 [Cr+6] fromSUIS from Y4 0.293 
Avg. [Cr+6] for DU 0.393 Avg. [Cr+6] for DU 0.029 Avg. [Cr+6] for DU 0.168 
In 4 n 4 4 
95% LCL-Cr6 95%LCL-Cr6 -0.014 95%LCL-Cr6 -0.086) 
95%UCL-Cr6 0.855 95%UCL-Cr6 0.073 95%UCL-Cr6 0.422 
Cr+6] from SUIS from Y1, mg/kg [Cr+6] from SUIS from Y1, mg/kg 
Cr+6] fromSUIS from Y2 0.048 [Cr+6] fromSUIS from Y2 0.098 

| 0.116] 








Bln 


95%UCL-Cr6 0.116 95%UCL-Cr6 0.298 








APPENDIX D 
SAMPLING AND ANALYTICAL DATA 


Site Investigation Findings Report 
Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
Order Numbers 091218004 & 091218005 


Site Information: 











ESP LDPR Code: FEPA8 ESP Staff: Ken Hannon, Sean Counihan 
Job Code: NJIOTSFF Investigation Date: 12/16 & 12/17 
Introduction: 


The Missouri Department of Natural Resources (MDNR) Hazardous Waste Program (HWP) 
requested Environmental Services Program (ESP) personnel to conduct sampling related to an 
ongoing investigation involving the Prime Tanning Corporation located at 205 Florence Road in 
St. Joseph, Missouri. ESP Environmental Specialists Ken Hannon and Sean Counihan traveled 
to the site on December 16 and 17, 2009, to collect grab samples of private well water from 
selected residences near farm fields where tannery sludge was historically applied as a fertilizer. 
Additional MDNR personnel on site included Valerie Wilder and Shelly Jackson with the HWP, 
site assessment unit. Sampling was conducted in accordance with established standard operating 
procedures (SOPs) within the MDNR, ESP and outlined in the Tannery Sludge Farm Field 
Sampling and Analysis Plan (SAP). 


Observations: 

Personnel arrived on-site and began sampling. Custody of all samples collected was maintained 
by ESP personnel. Weather conditions were sunny to partly cloudy with temperatures around 30 
degrees Fahrenheit. Winds were moderate and from the south. Two wells (Location ID wells 
108 and 107) were sampled by using a peristaltic pump and 0.25 inch diameter food grade poly 
tubing because the wells did not contain a dedicated pump for sampling. Weighted tubing was 
lowered approximately 25 feet down both wells and samples were collected in accordance to 
SOP and the SAP. No deviations were noted at any wells sampled. Specific information 
regarding the owner’s names and addresses are not documented in this report due to 
confidentiality concerns. Names and addresses of residents and property owners are kept on file 
with the HWP project manager. 


Field Methods: 

All wells (with exceptions noted above) were sampled from the tap nearest the wellhead after 
five minutes of flow and the stabilization of field parameters (pH, temperature, specific 
conductivity, and oxidation/reduction potential) had occurred. The samples were analyzed for 
total and dissolved chromium and hexavalent chromium. Samples collected for total chromium 
were preserved with nitric acid while samples collected for dissolved and hexavalent chromium 
were first filtered then placed into sample containers. Dissolved metals were further preserved 
with nitric acid while hexavalent chromium samples were preserved in a buffer solution 
containing ammonium sulfate. 


Table 1: Sample Collection Data 
Sample Date Time ; Fee 
Collected || Collected Location Collected & Description 


0900201 12/16/09 Water grab sample GW-03 collected from residence 103. Clear odorless 
sample with a slight brown tinge. 

Water grab sample GW-04 collected from residence 104. Clear colorless and 
odorless. 

Water grab sample GW-08 collected from residence 108. Clear colorless and 
odorless. 

Water grab sample GW-05 collected from residence 105. Clear colorless and 
odorless. 





H0900202 12/16/09 





H0900203 12/16/09 





H0900204 12/17/09 





H0900205 | 12/17/09 Blind triplicate of H0900204. 

H0900206 | 12/17/09 Blind triplicate of H0900204. 

Water grab sample GW-06 collected from residence 106. Clear colorless and 
odorless. 

Water grab sample GW-07 collected from residence 107. Clear colorless and 








H0900207 | 12/17/09 





H0900208 12/17/09 
odorless. 


Water grab sample GW-01 collected from residence 101. Clear colorless and 
odorless. 

Water grab sample GW-02 collected from residence 102. Clear colorless and 
odorless. 

Water grab sample GW-11 collected from residence 111. Clear colorless and 
odorless. Background A. 

Water grab sample GW-12 collected from residence 112. Clear colorless and 
odorless. 

Water grab sample GW-09 collected from residence 109. Clear colorless and 
odorless. 

Water grab sample GW-10 collected from residence 110. Clear colorless and 
odorless. 





H0900210 12/16/09 





H0900211 12/16/09 





H0900212 12/16/09 





H0900213 12/17/09 





H0900214 12/17/09 





H0900215 12/17/09 
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Submitted by: 
Kenneth Hannon 
Environmental Specialist 
Field Services Unit 
Environmental Services Program 
Digitally signed by Eric Sappington 
’ DN: cn=Eric Sappington, c=US, 
SF 7 ean 
Ee 5 i ‘=> Natural Resources, email=eric, 
sappington@dnr.mo.gov 
Approved by: < ; Date: 2010.01.25 11:40:36 -06'00" 
Eric Sappington 
Unit Chief 
Field Services Unit 
Environmental Services Program 
ES:khd 


C: Michael Stroh, Environmental Specialist, HWP 


APPENDIX A 
Chain of Custody/Analytical Results 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
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FIELD SHEET AND CHAIN-OF-CUSTODY RECORD Bem 
LABORATORY ORDER ID:_€9/2#/] POO Y 
Kenneth Hannon Seer ener Description of Shipment a 
(Please Print) Shipped-Carrier: = a a ae eee 
Affiliation: CH KCRO NERO SERO SLRO SWRO WPP Tape scaled and initialed (ie 


circle one) DGLS HWP Other: X Hand Delivered 


I I 
Sample Number Semp Analyses ue 
Collected : Type 


Date: Total and Dissolved Cr. 
H0900201 por X Grab 
inieo9 | Ax Crm td sais (24 Composite 
(Sample A | Modified 


No. Of Containers: 
SS AL EY SE IY CPO ERT 
For Lab Use Only 
Container 
ILamber 120 mL 
Cubitainer 





















Matrix 

2 Water 

_ Soil 
Organic 

~ Shi udge 

” Other: 
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. H,SO, 





















































20z glass Nalgene 
8 oz glass IL 
VOA vial _2 500mL 
Encore 25 9mL 
Other: 
ee ee rey 
ILamber ___120mL 


"NAOH 
“HCL 

_4° C(None) 
_Disinjected 
Other 
ews 

"H SO 4 



















or Lab Use Only [Time: DO Flow pH Other: 


1258 


Date: Total and Dissolved Cr. 
- X Grab 
12/16/09 He «x Cr oA " | me (o “ Composite 
Cv | Modified 
ime: D. ‘O Flow : : f : Other: 
1340 7 8% 



















eS ed 
< Water 
































H0900202 _Soil Cubitainer : 
Organic 2ozglass Nalgene NAOH 
(Sample B "Sludge Sozglass IL HCL 
or Lab Use Only _ Other: VOA vial “2 500mL |___ 4° C(None) 


Encore ___250mL 
Other: 


_Disinfected 
Other 





211003 























































—— eee ——_—_— RE SORT | SE es | 
Date: Total and Dissolved Cr. _ Water ILamber ___120mL|___H2S0; 
H0900203 x Grab _ Soil Cubitainer 7 
12/16/09 He « Cr g a Viv Composite _ Organic 20z glass Nalgene _NAOH 
(Sample Cc. Modified Sludge 8 oz glass IL HCL 
or Lab Use Only QVime: D.O Flow : 2 ; ; Other: _ Other: VOA vial xo S00mL _4° C(None) 
“ Encore 250mL Disinfected 
1456 AT. Oa Z arn : y 
: a | Q Ou Other: Other 
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Date: Total and Dissolved Cr. 2 ILamber __120mL|__H2S0, 
H0900204 : | oA < Grab _ Soil Cubitainer . 
12/17/09 H te C ve oA (> { -? Composite _ Organic 2ozglass Nalgene _NAOH 
(Sample D Modified _ Sludge 8 oz glass IL HCL 






or Lab Use Only 


rAllo0s 


Other: VOA vial ~ © 500mL 


Encore = 250mL 


“4 ° C(None) 
_Disinfected 
Other 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3315 MDNR-FSS-003 (03/08) 
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Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): | 
Groundwater sample GW-03 colleted from residence 103. Bottle reference number B02193. | 
| Samy 








Accuracy _ (check one) _ ~ Sample Re Reference ID: 
















"2 _ ¥RGing EPE (meters) 
ea Name: "LDPR Code: ray 
ee eee ee oe Dekalb _____iFEPA8 


§ 
i 





SG Poa 
__ (check o one) Sample Re Reference ID: | 


































[Site/Study Name: County: |LDPR Code: 
i - Prime Tanning Lurene Ss | FEPAAB NJIOTSF 
Sample Comment ‘(briefly describe where and how the sample was collected, ‘station number, ‘sample type, etc.): i 
Groundwater sample GW-08 colleted from residence 108. Bottle reference number mae RCS | iF 
{ b*/ 


eee _Aceuracy —(c (check one) __ _ Sample Reference ID: 
“4 2 _EPE E (me ters) | 


'LDPR Code Code: /~ Job Code: 
__ FEPAS 3 





\NJ1OTSF 























SS 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD p / lL 





Collector's Name: Kenneth Hannon 
(Please Print) Shipped-Carrier: 


Affiliation: ESP) KCRO. NERO SERO SLRO SWRO_WPP Tape sealed and initialed cM 
circle one) ~ DGLS HWP Other: X Hand Delivered No. Of Containers: { 
————— je 


a __————— eee TSE) SY (SA a ASST [PS a SRE (REESE A 
For Lab Use Only 

Matrix Container Preserved 

ILamber 120 mL H,SO, 































































Water 





























Date: Total and Dissolved Cr. 

























































































































H0900205 , [. oe X Grab _Soil Cubitainer q HNO; 
12/17/09 | ox c ia ‘iF; ye | vs Composite _ Organic 20z glass Nalgene NAOH 
(Sample A Modified Sludge 8 oz glass IL HCL 
or Lab Use Only WTime: D.O Flow pH Spec. Cond. |Temp. Other: Other: _ Other: VOA vial 2 500mL 4° C(None) 
, Encore __.250mL Disinfected 
C0 Other: Other 
———oa! eS | ——<—<——— en a | a aE Pass] 
Date: Total and Dissolved Cr. A Water 1L amber __./20 mL HSO, 
H0900206 . Grab _Soil Cubitainer 2 HNO; 
12/17/09 a CH a Composite _ Organic 20z glass Nalgene NAOH 
(Sample B { | Cex Modified Sludge 8 oz glass IL HCL 
‘or Lab Use Only D.O Flow pH Other: _ Other: VOA vial we 500mL 4° C(None) 
Encore ___250mL Disi nfected 
an) 100 Other: Other 
EE  — —S>S>S=S——— a eae SSS HE ee as! 
Date: Total and Dissolved Cr. 2 Water ILamber 120 mL A 2SO,4 
H0900207 a Joa Grab _Soil Cubitainer HNO 3 
12/17/09 ( Cx e y ip Lv | > Composite _ Organic 2 0z glass Nalgene NAOH 
(Sample Cc Modified Sludge 8 oz glass IL HCL 
or Lab Use Only D.O Flow . Cond. F Other: CRP | Other: _ Other: VOA vial 2, 500mL 4° C(None) 
py 162 rv : Encore _.250mL Disinfected 
f )) Other: Other 
—S= SS SS ———————! PD A Tal Se a Se | 
Date: Total and Dissolved Cr. 2_ Water ILamber _— 120 mL A 7804 
H0900208 X Grab Soil Cubitainer “2 HNO; 
| 5 a4 - 
12/17/09 [ a4 G vw 4 > v Composite _ Organic 2ozglass Nalgene NAOH 
(Sam, ple D Modified Sludge 8 oz glass IL HCL 
or Lab Use Only [Time: D.O Flow yH Spec. Cond. |Temp. Other:6f P Other: _ Other: VOA vial zx 500mL 4° C(None) 
p67 1300 8.23 4201.6 ; 130.°v ee Se 
Rel ed B = 
elinquished By: ; Received By: Date: C £ 
epee Mh Ilorin Dingive— TO cal 
Relinquished By: Received By: Date: 
elinquished By: Received By: Date 
MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 





MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 Se, 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD paw 


LABORATORY ORDER ID:__©9/.9/ 900 S 


[Collector's Name: SenCounthan ss ti (i‘;S;O!;~;~;~™ Pp _ Deseription of Shipment ] 


(Please Print Shipped-Carrier: 
Affiliation: ESP aa ee SERO SLRO SWRO Tape seated and initialed 
I circle one) __DGLS___HY __ Other: P< Hand Delivered _ No. Of Containers: 
Sample Sample or Lab Use On 
Sample Number Analyses 


"[Date. ‘| Total Cr, Dissolved Cr 2 Water [Lamber ___ 120 mL H,SO, 
H0900210 ; Soil Cubitainer 
12/16/09 2 4 Composite Organic 2ozglass Nalgene NAOH 
Sample A Modified Studge Sozglass IL ACL 


or Lab Use Only Pa i as Spec. Cond. |Temp. Other: ARP : Other: VOA vial _‘}.500mL |__ 4° C(None) 
1250 7. 4 on Encore __ 250mL Disinfected 
DOK i 3 Sas | Set, me ae 


Date: Total Cr, Dissolved Cr Water ILamber ___ 120 mL 
Soil Cubitainer 


12/16/09 He x Cr a st rv (04 Composite Organic 2ozglass Nalgene 
‘ Modified Sludge 8ozglass IL 
Other: ; VOA vial 2 500mL 
Encore 250mL 
Other: = 
iLamber __ 120 mL 
Cubitainer 
Composite i 202 glass Nalgene 
Modified 8 02 glass iL 
VOA vial A 500mL 
Encore 250mL 
Other: 


Date: Total Cr, Dissolved Cr ILamber ___ 120 mL 
H0900213 ] Cubitainer 
12/17/09 Composite 2ozglass Nalgene 
‘Sample D Modified 8ozglass IL 
Other: : VOA vial “2 500mL 
Encore __ 250mL 


H0900211 


‘Sample B 








FeMAIM Ma wtinnmantal Cannas Pranram 2710 West Main, Jefferson City, MO 65109 (573) 826-3315 MDNR-FSS-003 (03/08) 


MDNR Field Sheet and Chain of Custody 


= i 
{ 


| Sample ID. Letter Site iene . 
ee rr ~ |Site/Study Name: rae Ba Code: 
Tannery Sludge Farm Fields * Clinton Coun FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Loc. ID 101, GWO1 Sample taken at hydrant by house 


Accurac ance one 


ee Name: tol Code: 
Tannery Sludge Farm Fields ‘Bushanan Coun 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Loc. ID 102, GW02 Taken from hydrant on side of garage, across from bam 


GPs Coordi Record C in UTM Zone 15 NAD 83 Only): Sample Reference ID: 


or 
|_|PpoP 
Site/Study Name: LDPRCode: 
Tannery Sludge Farm Fields oor Coun FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Loc. ID 111, GWH1, Background A 


Site/Study Name: 
Tannery Sludge Farm Fields 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Loc. ID 112, GW12, Bottle number BO2309, Taken from hydrant by old windmill 


page 2 of 2 


“ [Sob Code: 
NJ10TSF 


F 


Sample Reference ID: 
ee See EEE PEPE meters) 
(A RPE RT 


Print each sample results separately 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3316 





MONA-FSS-003 (03/08) 







MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B 27 


LABORATORY ORDER ID:_ IETS O05 














brea Name: Sean Counihan [ Céi eseription of Shipment 
H(Please Print } _ Shipped-Carrier: 

iliation: ESP ae rns SERO SLRO SWRO WPP Tape sealed and initialed 
(circle one) DGLS ___DGLS_ WP Others Lx Hane Hand Delivered _ No. Of Containers: 












4 
Fo eO 
Sample Number Analyses Sample r Lab Use Only 
Collected Se 2 __}fs — 1 5, Matrix Container Preserved 


~*|Dates Total Cr, “Cr, Dissolved C Cc © ILamber _ 120 mL 
Cubitainer 

2ozglass Nalgene 
8ozglass IL 

VOA vial 2 500mL 
Encore __—250mL 
Other. 
/L amber 













H09002 14 









12/17/09 Composite 
Modified 


Other: 






















Date: ‘To Total Cr, Dissol Cr, Dissolved C Cc - 






128 mL 








H0900214 


Cubitainer 

2ozglass Nalgene 
8ozglass IL 
VOA vial 22. 500mL 
Encore __250mL 
Other: 
1L amber 
Cubitainer 

2ozglass Nalgene 

8 oz glass acs IL 
VOA vial ___ 500mL 
Encore __250mL 
Other: 
IL amber 
Cubitainer 

2ozglass Nalgene 
8ozglass IL 
VOA vial ___500mL 
Encore __ 250ml, 
Other: 

















Composite 
Modified 
Other: 





bee 1 19/17/09 5 [24 
x Cv 4 sa i 
‘Sample B 
‘or Lab Use Only Flow pec. Cond. [Temp. Other: 9 &f 
AAIIO . 1345 584,5 Ens ae Thin 
Grab 
Composite 
‘Sample C. Modified . 
omnis ie ae ale a ae ae a ~ 


Date: 7 
Composite 
‘Sample D Modified 













Disinfected 
Other 









__ 120 mL 





























__ 120 mb 










Disinfected 
Other 









Relingyished BY: 


Relinquished By: Received By: ss : 


Received By: 








ONR Fnvlranmantal Services Proaram 2710 West Main. JeHerson Citv. MO 65109 {573) 626-3315 MDNR-FSS-003 (03/08) 


MDNR Field Sheet and Chain of Custody . >> page 2 of 2 


Sample 1D. Letter . ; Site Description 


Site/Study Name: 
Tannery Sludge Farm Fields 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Loc. ID 109, GW09, Taken from hydrant behind house, Bottle number BO2307 


15 NAD 83 Onl 


SpA SKE 


Tanne clades Farm Fields pom Coun FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete.): 
Sample Loe. ID 110, GW10, Taken from windmill operated pump 


B 0 SNAD 83 Only: 
HOGO0 U5 (Ree eng Se eer oer ee SEIN pring. eee | _|EPE (meters) 


Site/Study Name: : : Job Code: 
Tannery Sludge Farm Fields 


ne)_|Sample Reference ID: 


«sd Site/Study. Name: —t— County: 
Tannery Sludge Farm Fields 


[|_[EPE (meters) | 


Print each sample results separately 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


NN a eS SS NS Ly a SS eS a 








eS ————=— ——____—— Peery oe prea —— 
Site/Study Name: County: Job Code: 
Po See oe NJ1OTSF 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Blind Triplicate. F 





Accuracy (check one) _ ‘Tsauple Reference ID: 
EPE (meters) 
a PDOP 
Facility ID: Site/Study Name: TCountty: | LDPR Code: pn. 
Rete, i Prime Tanning a Clinton _—4FEP AS 8 Qo 
Sample ‘Comment (briefly des describe where and how the sample was collected, station number, sample type, ete. etc.): 
Blind Triplicate. | 


GPS Coordinates ates (Record Coordinates in ‘ Sereiaick et Accuracy aicheck eck one) _|Sample Reference ID: 


te E (mete er 
PDOP — 
Facility ID: : a Code: Fj ap > NNIO1 
Prime Tanning | himton |FEPAS8 a OTSF 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete.): 
Groundwater sample GW-06 colleted from residence 106. Bottle reference number B02328. 


: 
eee Ane ee mcr 
TUX a Zone ISNAD ASO y ee 














__|Sample Re Reference ID: 





ee eee a eee eee nn 
Site/Study Name: y: 'LDPR Code: 
__Prime Tanning | Clinton FEPASO 

Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Groundwater sample GW-07 colleted from residence 107. Bottle reference number B02197. 








GPS Ce Coordinates (Record 'd Coordinates i in UTM Zone 15 NAD 83. Only): | Accurac; (check one e) el Sample Reference ID: 





Print each sarnple results separately. 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



































Order ID 091218004 Program, Contact: HWP  Julieann Warren ¢ 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF be 
ee 0 
Sample: AB11002 Facility ID: Site: Prime Tanning 
County: Dekalb Sample Reference ID: __ ty tees a _ 
Collector: KENNETH HANNON Affiliation: ESP >ollect Date: 12/16/2009 12:58:00PM 
Customer #: 110900201 Sample Comment: Groundwater sample GW-3 collected from residence 103. Bottle reference number B02193. 


Samples were sent directly from the field to contract lab for Hexavalent Chromium analyses. 









































Test Parameter Result Qualifier Units QC Batch ID Method 

5020 Metals-Dissolved ~~ SOOtC=CS~=C‘<CSstS a 0 fe “~~ pol o”20 SWoadooo0. 
6020 Metals-Total Recoverable Chromium 2.77 ugt~—~=<C=si‘«~AO~*~*«CS WW BG GOOD 

Field pH Field pH 7.45 — pH Units EPA 150.1 

Field Specific Conductivity ~~ Field Specific Conductivity 300 uS/cm SM 2510 

Field Temperature 4 Field Temperature — 10.8C ~~ EPA 170.1 

Hexavalent Chromium Hexavalent Chromium <0017.. ©6©04,ND.~— mg 2,719 SW 846 7196A 

Oxidation Reduction Potential-Dissolved  +~~—~*OxidationReductionPotentia-Dissolved = | 1200 mV Not Applicable 





The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 
Qualifier Descriptions 


01 Improper collection method 02 Improper preservation 
03 Exceeded holding time 04 Analyzed by Contract Laboratory 
05 Estimated value, detected below PQL 06 Estimated value, QC data outside limits 
I] | 07 Estimated value, analyte outside calibration range 08 Analyte present in blank at > 1/2 reported value 
_ [ Lo 09 Sample was diluted during analysis 10 Laboratory error 
: 0 11 Estimated value, matrix interference 12 Insufficient quantity 
13 Estimated value, true result is > reported value 14 Estimated value, non-homogeneous sample 
15 No Result - Failed Quality Controls Requirements 16 Not analyzed - related analyte not detected 
; 17 Results in dry weight 18 Sample pH is outside the acceptable range 

Chris Boldt, Laboratory Manager 19 Estimated value : 20 Not analyzed - instrument failure 

Environmental Services Program 21 No result - spectral interference 22 pH was performed at the Laboratory 

Field Services Division ND Not detected at reported value 23 Contract Lab specific qualifier - see sample comments 
































ae Missouri Department of Natural Resources 
ARS Addendum Environmental Services Program “co Se 
“4 [._Reason: LDPRCHANGEDPERPROJECT MANAGER | 
st OrderID + ~—-091218004 + ~=~— Program, Contact: HWP JulieannWarren di 
25 G Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
2) 
een a 
Sample: AB11003 Facility ID: Site: Prime Tanning 
iil Wl Mt Esiecoe aete HANNON nidion: ee oe Collect Date: 12/16/2009 1:40:00PM 


Customer #: 10900202 Sample Comment: 


Groundwater sample GW-4 collected from residence 104. Bottle reference number B02347. 


Samples were sent directly from the field to contract lab for Hexavalent Chromium analyses. 

































































Test Parameter Result Qualifier Units QC Batch ID Method 
020 Metals-Dissolved —~SC~C~S~SCSsttSTOMISSSSSSSOSSOSOSOSSSS ——. ugl 2,708 oWo400000.. 
6020 Metals-Total Recoverable Chromium 0.32 05 ug/L 2,740 SW 846 6020 
Field pH Field pH 7.73 pH Units EPA 150.4 
Field Specific Conductivity _ Field Specific Conductivity 828 uS/cm SM 2510 
Field Temperature 7 ~ Fieid Temperature 6.8C EPA 170.1 
Hexavalent Chromium ~~ Hexavalent Chromium <0.017 04, ND mg/L 2,719 SW 846 7196A 
| Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved 122 mv ~~ Not Applicable 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 


(if: [DLtt 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Addendum Page 1 of 2 





The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Addendum 





02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


091218004 



















































tenets Addend Missouri Department of Natural Resources Add di ex 
mh $ S. 8 A 
SORE, Addendum —__Environmental Services Program ____/ WCCCENGUM @ 
a> LON L Reason: LDPR CHANGED PER PROJECT MANAGER _] ass 
iM ~) Order ID 091218004 Program, Contact: HWP  Julieann Warren F| 
N\eeaal 887" t 
\EGe $6 Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
\ STO —— 
wocees INVA AT 
Sample: AB11004 Facility ID: Site: Prime Tanning 
AMET Saieece KEINE sn Sample Rett 
Collector: KENNETH HANNON Affiliation: ESP Collect Date: 12/16/2009 2:56:00PM 
Customer #; H0900203 Sample Comment: Groundwater sample GW-8 collected from residence 108. Bottle reference number B02104. 
Samples were sent directly from the field to contract lab for Hexavalent Chromiurn analyses. 
Tet Parameter Result Qualifier | Units | QCBatchiD Method 
6020 Metals-Dissoved——SOSOSOCSCS;SCS;<C;~CS —Cthomum SS SO GL SWAG O0SS~S~S~S 
6020 Metals-Total Recoverable ~~ Chromium 0.38 05 ug/L 2,740 SW 846 6020 
FieldpH _ _ Field pH 7.47 pH Units EPA 150.1 
Field Specific Gonductivity Field Specific Conductivity 652 uS/cm SM 2510 
Field Temperature oe Field Temperature 12.2C EPA 170.1 
Hexavalent Chromium : Hexavalent Chromium 0.022 04.05 mg/L 2,719 SW 846 7196A 
Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -80 mV Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 
Qualifier Descriptions 


01 Improper collection method 02 Improper preservation 
03 Exceeded holding time 04 Analyzed by Contract Laboratory 
| 05 Estimated value, detected below PQI 06 Estimated value, QC data outside limits 
I es f = 07 Estimated value, analyte outside calibration range 08 Analyte present in blank at > 1/2 reported value 
» / S en 09 Sample was diluted during analysis 10 Laboratory error 
/ ~~ '/ o-~4 11 Estimated value, matrix interference 12 Insufficient quantity 
13 Estimated value, true result is > reported value 14 Estimated value, non-homogeneous sample 
15 No Result - Failed Quality Controls Requirements 16 Not analyzed - related analyte not detected 
i : ; 17 Results in dry weight 18 Sample pH is outside the acceptable range 
Chris Boldt, Laboratory Manager 19 Estimated value : 20 Not analyzed - Instrument failure 
Environmental Services Program 21 No result - spectral interference 22 pH was performed at the Laboratory 
Field Services Division ND Not detected at reported value 23 Contract Lab specific qualifier - see sample comments 


Addendum Page 1 of 2 Addendum 091218004 
















































































Pines Missouri Department of Natural Resources 
Seuocen Addendum environmental services Program __ Addendum | (_) 
ee [Reason LDPRCHANGED PER PROJECT MANAGER | 
= OrderID ~~—~—~:091218004 ~~~ Program, Contact: HWP JulieannWarren d 
eK os Report Date: 01/05/2010 LDPR/JobCode: FEPAS8 / NJ1OTSFF Use 
mop 7 SUPRES 
me 1111 
Sample: AB11005 Facility ID: Site: Prime Tanning 
| Collector KENNETH -~—étiiation: ESP alee Data 278008 S2500RM 
Collector: KENNETH HANNON Affiliation: ESP Collect Date: 12/17/2009 3:25:00PM 
Customer #: 110900204 Sample Comment: Groundwater sample GW-5 collected from residence 105. Bottle reference number B02300. 
Test Parameter Result. Qualifier ‘Units QC BatchID Method 
6020 Metals-DissovedSC~=~CSsSSSCNCNomum) OS C5 gL ~SC*=<“‘ SP S”~C*C“‘“C WT OSS 
6020 Metals-Total Recoverable Chromium 0.59 05 g/L ~~ 2.740 SW 846 6020 
Field pH Field pH 6.85 ——s pH Units ———t—~<C—st‘<‘s~C:;*é‘s;‘;*™*CSr@PA ‘128 
Field Specific Conductivity Field Specific Conductivity 833 uS/cm = ~~ SM 2510 
Field Temperature = | FieldTemperatue O10. 00 TE BA 4704 
Hexavalent Chromium =—<“i—i‘:*”*”CMN@avalent Chromium (ittt”~*~*~<“=;~s*s*s*s~s~s~*~*~*~*~*~*~*~*~*~*~*:C~CSSSO~‘(‘NN.N.CO#(‘T‘COUOS”O~*~=‘;«&é ngML”~*é«S«QD:~O!~!~=CSW 846 7196A 
Oxidation Reduction Potential-Dissolved ~~ Oxidation Reduction Potential-Dissolved ~ 160. mV Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 
Qualifier Descriptions 





01 Improper collection method 02 Improper preservation 
03 Exceeded holding time 04 Analyzed by Contract Laboratory 
[' / 05 Estimated value, detected below PQL 06 Estimated value, QC data outside limits 
A. = / ? LF 07 Estirnated value, analyte outside calibration range 08 Analyte present in blank at > 1/2 reported value 
sm OU ¢ 09 Sample was diluted during analysis 10 Laboratory error 
11 Estimated value, matrix interference 12 Insufficient quantity 
13 Estirnated value, true result is > reported value 14 Estimated value, non-homogeneous sample 
15 No Result - Failed Quality Controls Requirements 16 Not analyzed - related analyte not detected 
: 17 Results in dry weight 18 Sample pH is outside the acceptable range 
Chris Boldt, Laboratory Manager 19 Estimated value 3 20 Not analyzed - Instrument failure 
Environmental Services Program 21 No result - spectral interference 22 pH was performed at the Laboratory 
Field Services Division ND Not detected at reported value 23 Contract Lab specific qualifier - see sample comments 


Addendum Page 1 of 2 Addendum 091218004 








Addendum Environmental Services Progran m Addendum [{ 
[season LOPRCHANGED PERPROJECT MANAGER 
Order ID 091218004 Program, Contact: HWP Julieann Warren r 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJJOTSFF 





a 

















Sample: AB11006 Facility ID: Sarat Site: Prime Tanning 
wil TUL Scie KENNETH HANNON aie se Collect Date: 12/17/2009 12:00:00AM 





Customer #: 0900205 























Sample Comment: Blind Triplicate. 
Test Parameter Result Qualifier Units QC Batch 10 Method 
6020 Metals-Dissolved Chromium 0.75 05 ug/L 2,120 SW 846 6020 
6020 Metals-Total Recoverable ~~ Chromium 06 05 ug/L 2,740 SW 846 6020 
Hexavalent “Chromium a Hexavalent Chromium 0.131 04, 05 mg/L 2,719 SW 846 7196A 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Qualifier Descriptions 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Addendum 


01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 


Page 1 of 2 


Addendum 


02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


091218004 








ReaD CENCE PER PROUT 
091218004 Program, Contact: HWP  Julieann Warren & 
01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF . 


PUT SUPRES 
MDCCTR™ 





Sample: AB11007 Facility ID: 


ANA — 





Site: Prime Tanning 


Dekalb Sample Reference ID: 








TA Collector: 


Customer #: 40900206 


KENNETH HANNON 


Sample Comment: 


Affiliation: ESP 
Blind Triplicate 


Collect Date: 12/17/2009 12:00:00AM 


Test Parameter 
Chromium 





Units QC Batch ID Method 


igh 28 SWE B20Ss—~S~S 





6020 Metals-Total Recoverable 


pg/L 2,740 SW 846 6020 





Hexavalent Chromium 


Hexavalent Chromium 0.125 


mg/L 2,719 SW 846 7196A 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


CM: [LAF : 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Addendum 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 


Page 1 of 2 





Addendum 


02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


091218004 


















































Missouri Department of Natural ee source 
rccon LPR CHANGED PER PROJECT MANAGER Y 
OrderID 091218004 Program, Contact: “HWP Julieann Warren” ri 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
enn ee Tr 
Sample: AB11008 Facility ID: Site: Prime Tanning 
iil IANA Collector: KENNE” aflllation: ESP : . REET 
Collector: KENNETH HANNON Affiliation: ESP Collect Date: 12/17/2009 12:37:00PM 
Customer #: H0900207 Sample Comment: Groundwater sample GW-06 collected from residence 106. Bottle reference number B02323. 
Tet Parameter Result Qualifier © Units | QCBatchID Method 
6020 Metals-Total Recoverable ans Chromium : 0.68 05 yg/L 2,740 SW 846 6020 
Field pH ee ~ Field pH 6.72 pH Units EPA 150.1 
Field Specific Conductivity "Field Specific Conductivity 654 uS/cm SM 2510 
Field Temperature ~~ Field Temperature 030 ERA T7O.4 
Hexavalent Chromium = ~~ ~~—~—~CSMeavalentChromiumi(a<ié‘(i‘z !”*”*é‘(<is;<i;i‘iéOO3FCO!*~*~*~*~*~*~*~*~”C~CMKCOS!O!™!™CUgQ!!™~”;#«CiTIS | CUS 84 TOGA 
Oxidation Reduction Potential-Dissolved + +~—~s Oxidation Reduction Potential-Dissolved 162 mV Not Applicable 





CL20 iF 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Addendum 








Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estirnated value, analyte outside calibration range 
03 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true resuit is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estirnated value 

21 No result - spectral interference 

ND Not detected at reported value 
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The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Addendum 





02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 
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teeta y | Missouri Department of Natural Resources = 
Beagrie Addendum environmental Services Program __Addendum | (_) 
ne Kd a ae Reason: LDPR CHANGED PER PROJECT MANAGER —~ 
a pe ‘ Order ID 091218004 Program, Contact: HWP Julieann Warren 4 
G.. 
a & og Report Date: 01/05/2010 LDPR/JobCode: FEPA8 / NJ10TSFF it : 
ORE SUTRE™ == 
mee 0 
Sample: AB11009 Facility ID: Site: Prime Tanning 
MUAY Collector: KENNETH Hi Aflliation: ESP ollect } 1-00-00 
Collector. KENNETH HANNON Affiliation: ESP Collect Date: 12/17/2009 1:00:00PM 
Customer #; 0900208 Sample Comment: Groundwater sample GW-07 collected from residence 107. Bottle reference number B02197. 
Tet. Parameter = Result Qualifier || Units | QCBatchID Method | 
6020 MetalsDissowed  SOtCSC‘<CS;7;2SS!”*S Thromum SCS OO gC~SSS”*CSW OOS 
6020 Metals-Total Recoverable —_ “Chromium — 0.49 05 ug/L 2,740 SW 846 6020 
FieidpH SOS Field pH = 8.23 5H Units — EPA 150.1 
Field Specific Conductivity Field Specific Conductivity 420 uS/cm ia ~~ SM 2510 
Field Temperature Field Temperature | 12.1C = EPA 170.1. 
Hexavalent Chromium Hexavalent Chromium” 0139 ~~ (ai‘;7;O* 04, 05 “mgl——SO™~*~««'GD SW 846 7196A 
Oxidation Reduction Potential-Dissolved ~~ Oxidation Reduction Potential-Dissolved #130 © mV... Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 
Qualifier Descriptions 





01 Improper collection method 02 Improper preservation 
03 Exceeded holding time 04 Analyzed by Contract Laboratory 
‘\ —~> 05 Estimated value, detected below PQL 06 Estimated value, QC data outside limits 
ame ] ras 07 Estimated value, analyte outside calibration range 08 Analyte present in blank at > 1/2 reported value 
( fj. / eee 09 Sample was diluted during analysis 10 Laboratory error 
/ Pa 11 Estimated value, matrix interference 12 Insufficient quantity 
13 Estimated value, true result is > reported value 14 Estimated value, non-hornogeneous sample 
15 No Result - Failed Quality Controls Requirements 16 Not analyzed - related analyte not detected 
vier : 17 Results in dry weight 18 Sample pH is outside the acceptable range 
Chris Boldt, Laboratory Manager 19 Estimated vals : 20 Not snalyead - Instrument failure 
Environmental Services Program 21 No result - spectral interference 22 pH was performed at the Laboratory 
Field Services Division ND Not detected at reported value 23 Contract Lab specific qualifier - see sample comments 
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Missouri Department of Natural Resources 














Environmental Services Program aannoen 
Order ID 091218005 Program, Contact: HWP  Julieann Warren d & 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 
Order Comment: Ee 
Sample: AB11011 Facility ID: Site: Tannery Sludge Farm Fields 
ACRE -— Goiiestor’ SEAN COUNIMAN afilation, ESP ‘Collect Date: 12/76/2000 1:62:00 M 


Customer #; 0900211 Sample Comment: Loc. 1D 102, GWO02 Taken from hydrant on side of garage, across from barn. 


Samples were sent directly from the field to contract lab for Hexavalent Chromium analyses. 




















Test Parameter Result Qualifier Units QC BatchID Method 
elals-Dissolve romium : ug : 

6020 Metais-Total Recoverabie Chromium 0.51 05 ug/l 2,740 SW 846 6020 

Field pH Fieid pH 7,42 pH Units EPA 150.1 

Field Specific Conductivity Field Specific Conductivity 472 uSicm SM 2510 

Field Temperature Field Temperature 13.9C EPA 170.4 

Hexavatent Chromium Hexavalent Chromium 0.301 04 ug/L 2,719 Contract Lab Dep 

Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -17 mV Not Applicable 





The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 
Qualifier Descriptions 


O14 improper collection method 02 Improper preservation 

03 Exceeded holding time 04 Analyzed by Contract Laboratory 

05 Estimated value, detected below PQL 06 Estimated value, QC data outside limits 

07 Estimated value, analyte outside calibration range 08 Analyte present in blank at > 1/2 reported value 

~ } toed 03 Sample was diluted during analysis 40 Laboratory error 

11 Estimated value, matrix interference 12 Insufficient quantity 

13 Estimated value, true result is > reported value 14 Estimated value, non-homogeneous sample 

15 No Result - Failed Quality Contro!s Requirements 16 Not analyzed - related analyte not detected 

17 Resuits in dry weight 18 Sample pH is outside the acceptable range 
Chris Boldt, Laboratory Manager 19 Estimated value 20 Not analyzed - Instrument failure 
Environmental Services Program 21 No result - spectral interference 22 pH was performed at the Laboratory 
Field Services Division ND Not detected at reported value 
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Missouri Department of Natural Resources 


Environmental Services Program 


|CE 








Order ID 091218005 Program, Contact: HWP  Julieann Warren 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 | 
Order Comment: AUT AE 
Sample: AB11012 Facility ID: if eu lene ml Farm Fields 
UATE A Callectat SEAN COUNITAN 7 Atlahoas ESP Collect Date: 12/16/2009 4:24:00PM 


Customer #: 10900212 Sample Comment: 


Loc. ID 111, GW11, Background A 
Samples were sent directly from the field to contract fab for Hexavalent Chromium analyses. 








Test Parameter Result Qualifier Units QC Batch ID Method 
etais-Dissoive Fromium - Hg. ; 

6020 Metals-Total Recoverable Chromium 0.3 05 pg/L 2,741 SW 846 6020 

Field pH Field pH 6.92 pH Units EPA 150.1 

Field Specific Conductivity Field Specific Conductivity 344 uSicm SM 2510 

Field Temperature Field Temperature 8.6C EPA 170.1 

Hexavalent Chromium Hexavalent Chromium <0.017 04, ND ug/L 2,719 Contract Lab Dep 

Oxidation Reduction Potentia!-Dissoived Oxidation Reduction Potential-Dissolved 33 mV Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Ch Bat 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated vatue, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

43 Estimated value, true result is > reported value 
16 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No resuit - spectrat interference 

ND Not detected at reported value 


02 improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Anatyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 insufficient quantity 

14 Estimated value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed - instrument failure 

22 pH was performed at the Laboratory 
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Missouri Department of Natural Resources 
Environmental Services Program 





HWP Julieann Warren 


G 
&| © 


Order ID 091218005 Program, Contact: 
Report Date: 01/05/2010 LDPR/JobCode: FEPA8 
Order Comment: UACAAONA EEL 
Sample: AB11013 Facility ID: Site: Tannery Sludge Farm Fields 
County: _ Clinton Sample Reference ID: 





ATR 


Customer #: 0900213 Sample Comment: 


Collector: SEAN COUNIHAN _ 





Affiliation: ESP 





Collect Date: 12/17/2009 12:18:00PM 


Loc. 1D 112, GW142, Bottle number BO2309, Taken from hydrant by old windmill 

















Test Parameter Result 
etais-Dissoive romium : 

6020 Metals-Total Recoverable Chromium 0.6 

Field pH Fisid pH 7.68 

Field Specific Conductivity Field Specific Conductivity 760 uSicm 

Field Temperature Field Temperature 12.4€ 

Hexavalent Chromium Hexavalent Chromium 0.230 

Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved +23 


Qualifier 





Units QC BatchID = Method 
ug ’ 
ygfL 2,741 SW 846 6020 
pH Units EPA 150.1 
SM 2510 
EPA 170.1 
ug/L 2,719 Contract Lab Dep 
mV Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Chs Bk 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

01 improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true resuit is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 insufficient quantity 

14 Estimated value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sampie pH is outside the acceptable range 
20 Not analyzed - instrument failure 

22 pH was performed at the Laboratory 


091218005 





Missouri Department of Natural Resources 
Environmental Services Program 


OF 


Order ID 





AB11014 


Sample: 


MA 


Customer #; 0900214 


Test 


Report Date: 


Order Comment: 


091218005 


01/05/2010 LDPR/JobCode: 


Facility ID: 
County: __ Clinton 


Collector: SEAN COUNIHAN 
Sample Comment: 





Affiliation: ESP 


Program, Contact: HWP  Julieann Warren 


FEPA8 


CATA 


Site: Tannery Sludge Farm Fields 
Sample Reference iD: ss 


42/17/2009 1:26:00PM _ 





Collect Date: 


Loc. 1D 109, GWO8, Taken from hydrant behind house, Bottle number BO2307 

















Parameter Result Qualifier Units QC BatchID Method 

etals-Dissolve romium . ug E 
6020 Metals-Total Recoverable Chromium 0.39 pg/L 2,744 SW 846 6020 
Field pH Field pH 7.66 pH Units EPA 150.1 
Field Specific Conductivity Field Specific Conductivity 848 uS/cm SM 2510 
Field Temperature Field Temperature 13.6C . EPA 170.4 
Hexavalent Chromium Hexavalent Chromium <0.017 ug/L 2,719 Contract Lab Dep 
Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved 158 





mV Not Applicable 





The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Wiese a 


Chris Boldt, Laboratory Manager 
Environmenta! Services Program 
Field Services Division 





Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

24 No result - spectral interference 

ND Not detected at reported vaiue 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 


091218005 


Order ID 





Sample: AB11015 


INMATE 


Customer #: 10900215 


Test 





Report Date: 


Order Comment: 


Clinton ere eet 
Collector: SEAN COUNIHAN Affiliation: ESP 


Sample Comment: Loc. ID 110, GW10 Taken from windmill operated pump 


Environmental Services Program 


Missouri Department of Natural Resources ee 
091218005 Program, Contact: HWP  Julieann Warren 


01/05/2010 LDPR/JobCode: FEPA8 





TT 


Site: Tannery Sludge Farm Fields 





ae . Sample Reference ID: 





Collect Date: 12/17/2009 1:45:00PM 




















Result Qualifier Units QC Batch!ID Method 

etats-Dissoive . Hg 1 
6020 Metais-Total Recoverable 3.52 po/L 2,741 SW 846 6020 
Field pH 7.75 pH Units EPA 150.1 
Field Specific Conductivity Field Specific Conductivity §84 uSicm SM 2510 
Field Temperature Field Temperature i2C€ EPA 170.1 
Hexavalent Chromium Hexavalent Chromium <0.017 ug/L 2,719 Contract Lab Dep 
Oxidation Reduction Potential-Dissolved Oxidation Reduction Potentia!l-Dissolved 74 mV Not Applicable 





The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


(= Bult 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

04 improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, anafyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectra! interference 

ND Not detected at reported value 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

42 Insufficient quantity 

14 Estimates value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed - instrument failure 

22 pH was performed at the Laboratory 


091218005 


APPENDIX B 
Field Notes 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
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ANALYTICAL RESULTS FOR PRIVATE WELL WATER SAMPLES 
TANNERY SLUDGE FARM FIELDS SITE, NORTHWEST MISSOURI 








@ NA denotes not analyzed 
@ -- denotes not available/ay 






‘Location ID 


@ All values listed in parts per billion (ug/l) unless otherwise noted. 


licable 





Date Collected 


[Laboratory Number 








© Sample results in bold are significant 
concentrations 


103 104 105 a my 106 107 102 me ae 
replicate | replicate resample | duplicate 


y above background 


Field Blank 


112 109 110 





12/16/09 | 12/16/09 | 12/17/09 12/17/09 12/17/09 | 12/17/09 | 12/17/09 | 12/16/09 1/26/10 1/26/10 


H0900204 | H0900205 | H0900206 | H0900207 | H0900208 | H0900211 | 1000501 1000503 


1/26/10 


1000502 


12/17/09 | 12/17/09 | 12/17/09 


H0900213 | H0900214 | H0900215 


RBSL’ 


MCL’ 



















Water Quality Indicators 
















Oxidation Reduction Potential, mV 





Specific Conductivity, uS/em 


NA 





654 





420 








[Metals 














*Chromium, hexavalent, dissolved 


(Chromium, total 








Chromium, dissolved 






0.131 (e) | 0.125(e) | 0.033 (e) | 0.139(e) | 0.301** 0.269 0.263 
0.60(e) | 0.67(e) | 0.68) | 049) | 051(e) <0.25 <0.25 


























<0.022 
<0.25 

























' Three times the background average. Non-detect background results are treated as the MDL for calculating average. 


? Risk-based Screening Level for hexavalent chromium developed for the site 


3 EPA Maximum Contaminant Level for drinking water 


e - Estimated value, detected above the method detection limit (MDL), but below the practical quantitation limit (PQL) 


- Hexavalent Chromium subcontracted to outside laboratory for analysis 


** - Department of Health and Senior Services does not consider this value an exceedance of the screening level. 


; Groudnwater Sampling Locations 
7 ee ae Tannery Sludge Farm Field Site 
<i eel KH. Mo . PN a Le AC RET EC ay aces ea <a ANE BD Andrew, Buchanan, Clinton 
ee . Bie te erat = Ree MO tees Ph x ere ee ee eS oe ae ne ae a and Dekalb Counties 
st . : at? se hme out he Ar Cae te Fs Northwest Missouri 
December 16 and 17, 2009 
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This map can be found at M:\Superfund\Tannery Sludge Farm Fields\ 
Maps\WaterSamplingLocMap.mxd 


BuchananCounty, 


4, 


tae 
: r Base Map: 2007 Missouri State Leaf-Off Imagery Program. Flight Date: 2008. 
xt Although data sets used to create this map have been compiled by the Missouri 
. zu : - < ; - : ' ; 4 ‘ - Department of Natural Resources, no warranty, expressed or implied, is made by 
es fSigsio ‘ My + 7 : eee the department as to the accuracy of the data and related materials. The act of 
 - . i distribution shall not constitute any such warranty, and no responsibility is assumed 
| by the department in the use of these data or related materials. 
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AND CONSULTING, LLC Tel: (425) 483-3300 Fax: (425) 483-9818 


www.appliedspeciation.com 


oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


December 22, 2009 


Michael Stroh 

Missouri Department of Natural Resources 
2710 W. Main St. 

Jefferson City, MO 65109 

(573) 522-4681 


Re: Prime Tanning 
Dear Mr. Stroh, 


Attached is the report associated with the six (6) groundwater samples submitted for 
hexavalent chromium quantitation on December 16, 2009. The samples were received on 
December 17, 2009 in a sealed cooler at 2.7°C. Hexavalent chromium quantitation was 
performed by ion chromatography inductively coupled plasma mass spectrometry (IC- 
ICP-MS). Any analytical issues associated with the analysis are addressed in the 
following report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources 
2710 W. Main St. 
Jefferson City, MO 65109 


Project: Prime Tanning 


December 22, 2009 


1. Sample Reception 


Six (6) groundwater samples were submitted in 125mL HDPE bottles (provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation on 
December 16, 2009. The samples were received in acceptable condition on 
December 17, 2009 in a sealed cooler at 2.7°C. 


All samples were received in a laminar flow clean hood, void of trace metals 
contamination and ultra-violet radiation, and designated discrete sample identifiers. 
The pH of each sample was checked to confirm the field-preservation, then all 
samples were placed in a secure monitored refrigerator (maintained at a temperature 
of <4°C) until the analyses could be performed. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium _Quantitation_by IC-ICP-DRC-MS Applied Speciation and 
Consulting provided a buffered ammonium hydroxide/ammonium sulfate solution in 
each HDPE bottle to adjust the sample pH between 9 and 9.5. Upon reception the pH 
of each sample was checked to confirm it was within this range. Since the pH of each 
sample was acceptable, no further sample preparation was performed prior to 
analysis. 





3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 


species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation by IC-ICP-DRC-MS All samples for hexavalent 
chromium quantitation were analyzed on December 17, 2009 via a modified version 
of EPA Method 7199 employing ion chromatography inductively coupled plasma 
dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each 
sample are injected onto an anion exchange column and mobilized by a basic (pH > 
7) gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 





The retention time for hexavalent chromium is compared to known standards for 
species identification. 


4. Analytical Issues 


The overall analyses went very well and no significant analytical issues were 
encountered. All quality control parameters associated with the samples were within 
acceptance limits with the following exception: 


The submitted samples were analyzed as soon as practically possible after sample 
receipt, although all samples were analyzed outside the 24-hour holding time 
recommended in EPA Method 7199. However, all samples were field-preserved with 
an ammonium hydroxide/ammonium sulfate buffer solution designed to stabilize 
hexavalent chromium in solution. 


In accordance with Applied Speciation and Consulting’s SOP for hexavalent 
chromium quantitation via IC-ICP-DRC-MS, the estimated method detection limit 
(eMDL) has been generated from replicate analyses of the lowest standard in the 
calibration curve. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 
Project: Prime Tanning 


Sample Results 


Sample ID 

H0900201 / ID#103 
H0900202 / ID#104 
H0900203 / ID#108 
H0900210 / ID#101 

H0900211 / ID#102 
H0900212 / ID#111 

All results are reported in ug/L 
* Times reported in CST 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 
Collected* 
12/16/09 12:58 
12/16/09 13:40 
12/16/09 14:56 
12/16/09 12:50 
12/16/09 13:52 
12/16/09 16:24 


Date & Time 
Analyzed* 
12/17/09 18:05 
12/17/09 18:10 
12/17/09 18:15 
12/17/09 18:47 
12/17/09 18:52 
12/17/09 18:57 


Cr(VI) 
< 0.017 U 
<0.017U 
0.022 J 
0.039 J 
0.301 
<0.017U 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 
J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 
Project: Prime Tanning 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Preparation Blank Summary 


Analyte (pg/L) PBW1 PBW2 PBW3 PBW4 Mean StdDev eMDL at 5x 
Cr(VI) 0.017 -0.006 -0.002 -0.004 0.001 0.011 0.017 
eMDL = Estimated Method Detection Limit; please see narrative regarding eMDL calculations 

RL = Reporting Limit 


Quality Control Summary - Laboratory Control Samples 


Analyte (pg/L) LCS True Value Result Recovery 
Cr(VI) LCS 10.00 10.32 103.2 


Quality Control Summary - Matrix Duplicate 


Analyte (pg/L) Sample ID Rep 1 Rep 2 Mean RPD 
Cr(VI) H0900203 / ID#108 0.022 J < 0.017 U NC NC 
NC = Value was not calculated due to one or more concentrations below the eMDL 


Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate 
Analyte (yg/L) Sample ID Spike Conc MS Result Recovery SpikeConc MSD Result Recovery 
Cr(VI) H0900203 / ID#108 25.00 23.26 93.0 25.00 22.96 91.8 


RL at 5x 
0.25 


RPD 
1.3 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
0.050 0.062 123.3 
0.050 0.057 113.4 
0.050 0.054 108.2 
0.050 0.057 113.7 
0.500 0.498 99.6 
5.000 5.101 102.0 
50.00 49.99 100.0 
0.050 0.057 113.1 
0.050 0.050 99.8 
0.050 0.054 108.6 
0.050 0.045 90.9 
0.500 0.513 102.6 
5.000 4.985 99.7 
25.00 24.98 99.9 
0.050 0.053 106.3 
0.050 0.055 110.8 
0.050 0.055 109.3 
0.050 0.053 106.1 
0.500 0.498 99.6 
5.000 5.031 100.6 
25.00 24.98 99.9 


All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 4.958 99.2 
5.000 5.437 108.7 
5.000 5.285 105.7 
5.000 5.219 104.4 
5.000 5.488 109.8 
5.000 5.384 107.7 
5.000 4.932 98.6 
5.000 5.272 105.4 
5.000 5.407 108.1 
5.000 5.611 112.2 
5.000 4.928 98.6 
5.000 4.725 94.5 
5.000 4.659 93.2 
5.000 4.971 99.4 
5.000 4.680 93.6 
5.000 4.817 96.3 
5.000 4.769 95.4 
5.000 4.833 96.7 
5.000 5.093 101.9 
5.000 4.895 97.9 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
10.00 9.875 98.7 
10.00 9.266 92.7 
10.00 10.28 102.8 
10.00 10.18 101.8 
10.00 10.38 103.8 
10.00 11.12 111.2 
10.00 9.916 99.2 
10.00 9.171 91.7 
10.00 9.440 94.4 
10.00 10.15 101.5 
10.00 9.630 96.3 
10.00 10.05 100.5 
10.00 10.31 103.1 
10.00 10.58 105.8 
10.00 10.66 106.6 
10.00 9.531 95.3 
10.00 10.41 104.1 
10.00 9.807 98.1 
10.00 10.08 100.8 
10.00 10.32 103.2 


Second-source standard = Initial Calibration Verification (ICV) Standard 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Matrix Spikes 


MS MSD 
Ambient MS Spike Measured MS MSD Spike Measured MSD 


Cr(VI) Conc. Conc. Result Recovery Conc. Result Recovery 

< 0.032 U 25.00 23.26 93.0 25.00 22.96 91.8 
10.42 50.00 62.63 104.4 50.00 62.69 104.5 
0.126 25.00 23.77 94.6 25.00 23.19 92.3 

< 0.032 U 25.00 23.39 93.6 25.00 24.02 96.1 
<1.5U 500.0 484.0 96.8 500.0 499.3 99.9 
<0.37U 125.0 131.2 105.0 125.0 130.2 104.1 
0.830 125.0 134.5 106.9 125.0 135.8 108.0 
309.0 250.0 539.1 92.1 250.0 534.5 90.2 
421.4 500.0 862.9 88.3 500.0 892.1 94.2 
368.2 500.0 838.8 94.1 500.0 894.5 105.3 
0.54 25.00 25.59 100.2 25.00 26.27 102.9 
229.4 250.0 491.0 104.7 250.0 475.4 98.4 
<37U 5000 4843 96.9 5000 4952 99.0 
9.36 50.00 60.96 103.2 50.00 57.09 95.5 
0.36 50.00 47.06 93.4 50.00 46.30 91.9 
568.9 500.0 1089 104.1 500.0 1072 100.6 
368.2 500.0 838.8 94.1 500.0 894.5 105.3 
< 0.23 U 50.00 44.25 88.5 50.00 41.14 82.3 
274.2 5000 5144 97.4 5000 5237 99.2 
190.2 500.0 643.2 90.6 500.0 642.1 90.4 


All results are reported in ug/L 


ay . APPLIED SPECIATION 18804 Northcreek Parkway Phone (425) 483-3300 
AND CONSULTING, LLC Bothell, WA 98011 Fax (425) 483-9818 


ASC Project Manager: 

By submutting of samples the client agrees to all terms and conditions set 
forth in the quotation provided by the ASC project manager. If you are not 
familiar with the term and conditions associated with your project, please 
contact vour ASC representative as soon as possible (425) 483-3300. 


Requested Turn Around Time: 2 49- Ar 


Project Number: 
PO Number: 


Pl Hoivrei Aiios [802/73 ter Cy thethud 218.6 
0 7002 02/ av 104 |BO2242 |p2he)od/s4o| Ob dex Ct Mefleel 2/8.6 
HoJeb rod [To Og Pre Hex Ce Method 28.6 


10 O02 b/ fd fol 





Date/Time: /2/4 @ 
Date/Time: (2! [F [xy 11 a | 


Date/Time: 





Received by: (sign) _ (print). 
Please account for each sample bottle as a seperate line item for verification purposes. 
\ Air, Freshwater (FW), seawater (SW), groundwater (GW), wastewater (WW), soil (SL), sediment (SD), tissue (TS), product (P), other (O) 


ts all Sates were confirmed t hg_ wt pH 2.0 Rev 1.1 (Apeil 2005) 


AND CONSULTING, LLC Tel: (425) 483-3300 Fax: (425) 483-9818 


www.appliedspeciation.com 


oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


December 22, 2009 


Michael Stroh 

Missouri Department of Natural Resources 
2710 W. Main St. 

Jefferson City, MO 65109 

(573) 522-4681 


Re: Prime Tanning 
Dear Mr. Stroh, 


Attached is the report associated with the eight (8) groundwater samples submitted for 
hexavalent chromium quantitation on December 17, 2009. The samples were received on 
December 18, 2009 in a sealed cooler at 4.1°C. Hexavalent chromium quantitation was 
performed by ion chromatography inductively coupled plasma mass spectrometry (IC- 
ICP-MS). Any analytical issues associated with the analysis are addressed in the 
following report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources 
2710 W. Main St. 
Jefferson City, MO 65109 


Project: Prime Tanning 


December 22, 2009 


1. Sample Reception 


Eight (8) groundwater samples were submitted in 125mL HDPE bottles (provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation on 
December 17, 2009. The samples were received in acceptable condition on 
December 18, 2009 in a sealed cooler at 4.1°C. 


All samples were received in a laminar flow clean hood, void of trace metals 
contamination and ultra-violet radiation, and designated discrete sample identifiers. 
The pH of each sample was checked to confirm the field-preservation, then all 
samples were placed in a secure monitored refrigerator (maintained at a temperature 
of <4°C) until the analyses could be performed. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium _Quantitation_by IC-ICP-DRC-MS Applied Speciation and 
Consulting provided a buffered ammonium hydroxide/ammonium sulfate solution in 
each HDPE bottle to adjust the sample pH between 9 and 9.5. Upon reception the pH 
of each sample was checked to confirm it was within this range. Since the pH of each 
sample was acceptable, no further sample preparation was performed prior to 
analysis. 





3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 


species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation by IC-ICP-DRC-MS All samples for hexavalent 
chromium quantitation were analyzed on December 18, 2009 via a modified version 
of EPA Method 7199 employing ion chromatography inductively coupled plasma 
dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each 
sample are injected onto an anion exchange column and mobilized by a basic (pH > 
7) gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 





The retention time for hexavalent chromium is compared to known standards for 
species identification. 


4. Analytical Issues 


The overall analyses went very well and no significant analytical issues were 
encountered. All quality control parameters associated with the samples were within 
acceptance limits with the following exception: 


The submitted samples were analyzed as soon as practically possible after sample 
receipt, although several samples were analyzed outside the 24-hour holding time 
recommended in EPA Method 7199. However, all samples were field-preserved with 
an ammonium hydroxide/ammonium sulfate buffer solution designed to stabilize 
hexavalent chromium in solution. 


In accordance with Applied Speciation and Consulting’s SOP for hexavalent 
chromium quantitation via IC-ICP-DRC-MS, the estimated method detection limit 
(eMDL) has been generated from replicate analyses of the lowest standard in the 
calibration curve. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 
Project: Prime Tanning 


Sample Results 


Sample ID 

H0900204 / LOC# 105 
H0900205 / LOC# 105 
H0900206 / LOC# 105 
H0900207 / LOC# 106 
H0900208 / LOC# 107 
H0900213 / LOC# 112 
H0900214 / LOC# 109 
H0900215 / LOC# 110 


All results are reported in ug/L 
* Times reported in CST 


Date & Time 
Collected* 
12/17/09 15:25 
12/17/09 15:25 
12/17/09 15:25 
12/17/09 12:37 
12/17/09 13:00 
12/17/09 12:18 
12/17/09 13:20 
12/17/09 13:45 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 
Analyzed* 
12/18/09 14:38 
12/18/09 14:43 
12/18/09 14:48 
12/18/09 14:54 
12/18/09 14:59 
12/18/09 15:04 
12/18/09 15:09 
12/18/09 15:41 


Cr(VI) 
0.157 J 
0.131 J 
0.125 J 
0.033 J 
0.139 J 
0.230 J 

<0.017U 

< 0.017 U 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 
J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 
Project: Prime Tanning 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Preparation Blank Summary 


Analyte (pg/L) PBW1 PBW2 PBW3 PBW4 Mean StdDev _eMDL at 5x 
Cr(VI) 0.022 -0.001 -0.002 0.035 0.013 0.018 0.017 
eMDL = Estimated Method Detection Limit; please see narrative regarding eMDL calculations 

RL = Reporting Limit 


Quality Control Summary - Laboratory Control Samples 


Analyte (pg/L) LCS True Value Result Recovery 
Cr(VI) LCS 10.00 10.32 103.2 


Quality Control Summary - Matrix Duplicate 


Analyte (pg/L) Sample ID Rep 1 Rep 2 Mean RPD 
Cr(VI) H0900214/LOC#109 <0.017U < 0.017 U NC NC 
NC = Value was not calculated due to one or more concentrations below the eMDL 


Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate 
Analyte (yg/L) Sample ID Spike Conc MS Result Recovery Spike Conc Result Recovery 
Cr(VI) H0900214 / LOC# 109 25.00 23.39 93.6 25.00 24.02 96.1 


RL at 5x 
0.25 


RPD 
2.7 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
0.050 0.062 123.3 
0.050 0.057 113.4 
0.050 0.054 108.2 
0.050 0.057 113.7 
0.500 0.498 99.6 
5.000 5.101 102.0 
50.00 49.99 100.0 
0.050 0.057 113.1 
0.050 0.050 99.8 
0.050 0.054 108.6 
0.050 0.045 90.9 
0.500 0.513 102.6 
5.000 4.985 99.7 
25.00 24.98 99.9 
0.050 0.053 106.3 
0.050 0.055 110.8 
0.050 0.055 109.3 
0.050 0.053 106.1 
0.500 0.498 99.6 
5.000 5.031 100.6 
25.00 24.98 99.9 


All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 4.958 99.2 
5.000 5.437 108.7 
5.000 5.285 105.7 
5.000 5.219 104.4 
5.000 5.488 109.8 
5.000 5.384 107.7 
5.000 4.932 98.6 
5.000 5.272 105.4 
5.000 5.407 108.1 
5.000 5.611 112.2 
5.000 4.928 98.6 
5.000 4.725 94.5 
5.000 4.659 93.2 
5.000 4.971 99.4 
5.000 4.680 93.6 
5.000 4.817 96.3 
5.000 4.769 95.4 
5.000 4.833 96.7 
5.000 5.093 101.9 
5.000 4.895 97.9 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
10.00 9.875 98.7 
10.00 9.266 92.7 
10.00 10.28 102.8 
10.00 10.18 101.8 
10.00 10.38 103.8 
10.00 11.12 111.2 
10.00 9.916 99.2 
10.00 9.171 91.7 
10.00 9.440 94.4 
10.00 10.15 101.5 
10.00 9.630 96.3 
10.00 10.05 100.5 
10.00 10.31 103.1 
10.00 10.58 105.8 
10.00 10.66 106.6 
10.00 9.531 95.3 
10.00 10.41 104.1 
10.00 9.807 98.1 
10.00 10.08 100.8 
10.00 10.32 103.2 


Second-source standard = Initial Calibration Verification (ICV) Standard 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: December 22, 2009 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Matrix Spikes 


MS MSD 
Ambient MS Spike Measured MS MSD Spike Measured MSD 


Cr(VI) Conc. Conc. Result Recovery Conc. Result Recovery 

< 0.032 U 25.00 23.26 93.0 25.00 22.96 91.8 
10.42 50.00 62.63 104.4 50.00 62.69 104.5 
0.126 25.00 23.77 94.6 25.00 23.19 92.3 

< 0.032 U 25.00 23.39 93.6 25.00 24.02 96.1 
<1.5U 500.0 484.0 96.8 500.0 499.3 99.9 
<0.37U 125.0 131.2 105.0 125.0 130.2 104.1 
0.830 125.0 134.5 106.9 125.0 135.8 108.0 
309.0 250.0 539.1 92.1 250.0 534.5 90.2 
421.4 500.0 862.9 88.3 500.0 892.1 94.2 
368.2 500.0 838.8 94.1 500.0 894.5 105.3 
0.54 25.00 25.59 100.2 25.00 26.27 102.9 
229.4 250.0 491.0 104.7 250.0 475.4 98.4 
<37U 5000 4843 96.9 5000 4952 99.0 
9.36 50.00 60.96 103.2 50.00 57.09 95.5 
0.36 50.00 47.06 93.4 50.00 46.30 91.9 
568.9 500.0 1089 104.1 500.0 1072 100.6 
368.2 500.0 838.8 94.1 500.0 894.5 105.3 
< 0.23 U 50.00 44.25 88.5 50.00 41.14 82.3 
274.2 5000 5144 97.4 5000 5237 99.2 
190.2 500.0 643.2 90.6 500.0 642.1 90.4 


All results are reported in ug/L 


APPLIED SPECIATION 18804 Northcreek Parkway Phone (425) 483-3300 
AND CONSULTING, LLC Bothell, WA 98011 Fax (425) 483-9818 


By submitting of samples the client agrees to all terms and conditions set 
forth in the quoration provided by the ASC project manager. If you are not 
familiar with the term and conditions associated with your project, please 
contact your ASC representative as soon as possible (425) 483-3300. 
Requested Turn Around ‘Time: 4-h 

Method of Sample Delivery: Fee 


Confirmation of Sample Reception: 
PO Number: ul Yes = No 


Sample ID Bottle ID Requested Analytes and Methods Comments 
Her Cr vies methud 2) 6 6 
\\ 





Nf Hodoo Zoe} roc Ree | pots  aj/mlises| GH | sont [Re | 


“" 


> 


Date/Time: / 2/2/69 1/6 W/-hes 


Date/Time: (A/iH/O"\ ovo 
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Received by: (sign) ___ (print) — 
Please account for each sample bottle as a seperate line item for verification purposes. 
"Matrix: Air, Freshwater (PW), seawater (SW), groundwater (GW), wastewater (WW), soil (SL), sediment (SD), tissue (TS), product (P), other (O) 
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Rev 1.1 (April 2005) 


AND CONSULTING, LLC Tel: (425) 483-3300 Fax: (425) 483-9818 


www.appliedspeciation.com 


oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


February 3, 2010 


Michael Stroh 

Missouri Department of Natural Resources 
2710 W. Main St. 

Jefferson City, MO 65109 

(573) 522-4681 


Re: Prime Tanning 
Dear Mr. Stroh, 


Attached is the report associated with the three (3) aqueous samples submitted for 
hexavalent chromium quantitation on January 26, 2010. The samples were received on 
January 27, 2010 in a sealed cooler at 2.9°C. Hexavalent chromium quantitation was 
performed by ion chromatography inductively coupled plasma mass spectrometry (IC- 
ICP-MS). Any analytical issues associated with the analysis are addressed in the 
following report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources 
2710 W. Main St. 
Jefferson City, MO 65109 


Project: Prime Tanning 


February 3, 2010 


1. Sample Reception 


Three (3) aqueous samples were submitted in 125mL HDPE bottles (provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation on January 
26, 2010. The samples were received in acceptable condition on January 27, 2010 in 
a sealed cooler at 2.9°C. 


All samples were received in a laminar flow clean hood, void of trace metals 
contamination and ultra-violet radiation, and designated discrete sample identifiers. 
The pH of each sample was checked to confirm the field-preservation, then all 
samples were placed in a secure monitored refrigerator (maintained at a temperature 
of <4°C) until the analyses could be performed. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium _Quantitation_by IC-ICP-DRC-MS Applied Speciation and 
Consulting provided a buffered ammonium hydroxide/ammonium sulfate solution in 
each HDPE bottle to adjust the sample pH between 9 and 9.5. Upon reception the pH 
of each sample was checked to confirm it was within this range. Since the pH of each 
sample was acceptable, no further sample preparation was performed prior to 
analysis. 





3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 


species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation by IC-ICP-DRC-MS All samples for hexavalent 
chromium quantitation were analyzed on January 27, 2010 via a modified version of 
EPA Method 7199 employing ion chromatography inductively coupled plasma 
dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each 
sample are injected onto an anion exchange column and mobilized by a basic (pH > 
7) gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 





The retention time for hexavalent chromium is compared to known standards for 
species identification. 


4. Analytical Issues 


The overall analyses went very well and no significant analytical issues were 
encountered. All quality control parameters associated with the samples were within 
acceptance limits with the following exception: 


The submitted samples were analyzed as soon as practically possible after sample 
receipt, although all samples were analyzed outside the 24-hour holding time 
recommended in EPA Method 7199. However, all samples were field-preserved with 
an ammonium hydroxide/ammonium sulfate buffer solution designed to stabilize 
hexavalent chromium in solution. 


In accordance with Applied Speciation and Consulting’s SOP for hexavalent 
chromium quantitation via IC-ICP-DRC-MS, the estimated method detection limit 
(eMDL) has been generated from replicate analyses of the lowest standard in the 
calibration curve. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 
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Sample Results 


Date & Time 
Sample ID Collected* 
1000501 1/26/10 16:27 
1000502 1/26/10 16:35 
1000503 1/26/2010 


All results are reported in ug/L 
* Times reported in CST 


Date & Time 
Analyzed* 
1/27/10 21:04 
1/27/10 20:58 
1/27/10 21:10 


Cr(VI) 
0.269 


< 0.022 U 
0.263 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 
J = Sample concentration is between the eMDL and the Reporting Limit (RL) 
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Quality Control Summary - Preparation Blank Summary 


Analyte (pg/L) PBW1 PBW2 PBW3 PBW4 Mean StdDev eMDL at 5x 
Cr(VI) 0.006 -0.017 -0.015 -0.008 -0.009 0.010 0.022 
eMDL = Estimated Method Detection Limit; please see narrative regarding eMDL calculations 

RL = Reporting Limit 


Quality Control Summary - Laboratory Control Samples 


Analyte (pg/L) LCS True Value Result Recovery 
Cr(VI) LCS 10.00 9.791 97.9 


Quality Control Summary - Matrix Duplicate 


Analyte (pg/L) Sample ID Rep 1 Rep 2 Mean RPD 
Cr(VI) 1000503 0.263 0.259 0.261 1.5 


Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate 
Analyte (yg/L) Sample ID Spike Conc MS Result Recovery Spike Conc MSD Result Recovery 
Cr(VI) 1000503 25.00 25.86 102.4 25.00 25.81 102.2 


RL at 5x 
0.25 


RPD 
0.2 
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Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
0.050 0.053 106.3 
0.050 0.055 110.8 
0.050 0.055 109.3 
0.050 0.053 106.1 
0.500 0.498 99.6 
5.000 5.031 100.6 
25.00 24.98 99.9 
0.050 0.049 98.9 
0.050 0.052 103.6 
0.050 0.053 105.4 
0.050 0.050 100.6 
0.500 0.491 98.1 
5.000 4.944 98.9 
25.00 25.00 100.0 
0.050 0.060 120.0 
0.050 0.060 120.9 
0.050 0.056 111.4 
0.050 0.060 120.1 
0.500 0.442 88.5 
5.000 5.062 101.2 
50.00 49.98 100.0 


All results are reported in ug/L 
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Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 5.043 100.9 
5.000 5.181 103.6 
5.000 5.013 100.3 
5.000 5.063 101.3 
5.000 5.055 101.1 
5.000 5.018 100.4 
5.000 5.162 103.2 
5.000 5.395 107.9 
5.000 5.616 112.3 
5.000 5.328 106.6 
5.000 5.385 107.7 
5.000 5.390 107.8 
5.000 4.659 93.2 
5.000 4.971 99.4 
5.000 4.680 93.6 
5.000 4.817 96.3 
5.000 4.769 95.4 
5.000 4.833 96.7 
5.000 5.093 101.9 
5.000 4.895 97.9 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 
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Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
10.00 9.791 97.9 
10.00 9.800 98.0 
10.00 10.32 103.2 
10.00 9.875 98.7 
10.00 9.266 92.7 
10.00 10.28 102.8 
10.00 10.18 101.8 
10.00 10.38 103.8 
10.00 11.12 111.2 
10.00 9.916 99.2 
10.00 9.171 91.7 
10.00 9.440 94.4 
10.00 10.15 101.5 
10.00 9.630 96.3 
10.00 10.05 100.5 
10.00 10.31 103.1 
10.00 10.58 105.8 
10.00 10.66 106.6 
10.00 9.531 95.3 
10.00 10.41 104.1 


Second-source standard = Initial Calibration Verification (ICV) Standard 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 


Quality Control Summary - Historical Matrix Spikes 


Ambient 
Cr(VI) Conc. 
0.261 
0.606 
< 0.032 U 
10.42 
0.126 
< 0.032 U 
<1.5U 
< 0.37 U 
0.830 
309.0 
421.4 
368.2 
0.54 
229.4 
9.36 
0.36 
568.9 
368.2 
274.2 
190.2 


MS Spike 
Conc. 
25.00 
25.00 
25.00 
50.00 
25.00 
25.00 
500.0 
125.0 
125.0 
250.0 
500.0 
500.0 
25.00 
250.0 
50.00 
50.00 
500.0 
500.0 
5000 
500.0 
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MS 
Measured 
Result 
25.86 
27.22 
23.26 
62.63 
23.77 
23.39 
484.0 
131.2 
134.5 
539.1 
862.9 
838.8 
25.59 
491.0 
60.96 
47.06 
1089 
838.8 
5144 
643.2 


All results are reported in ug/L 


MS 
Recovery 
102.4 
106.5 
93.0 
104.4 
94.6 
93.6 
96.8 
105.0 
106.9 
92.1 
88.3 
94.1 
100.2 
104.7 
103.2 
93.4 
104.1 
94.1 
97.4 
90.6 


MSD Spike Measured 
Conc. 


25.00 
25.00 
25.00 
50.00 
25.00 
25.00 
500.0 
125.0 
125.0 
250.0 
500.0 
500.0 
25.00 
250.0 
50.00 
50.00 
500.0 
500.0 
5000 
500.0 


MSD 


Result 
25.81 
26.89 
22.96 
62.69 
23.19 
24.02 
499.3 
130.2 
135.8 
534.5 
892.1 
894.5 
26.27 
475.4 
57.09 
46.30 
1072 
894.5 
5237 
642.1 


MSD 
Recovery 
102.2 
105.1 
91.8 
104.5 
92.3 
96.1 
99.9 
104.1 
108.0 
90.2 
94.2 
105.3 
102.9 
98.4 
95.5 
91.9 
100.6 
105.3 
99.2 
90.4 


RPD 
0.2 
1.2 
1.3 
0.1 
2.5 
2.7 
3.1 
0.8 
1.0 
0.9 
3.3 
6.4 
2.6 
3.2 
6.5 
1.6 
1.6 
6.4 
1.8 
0.2 
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Site Investigation Findings Report 
Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
Order Numbers: 100129004, 100202002, 100203001 and 
100211001 


Site Information: 








ESP LDPR Code: FEPA8 ESP Staff: Ken Hannon, Sean Counihan, Ben Frissell, & 
Pam Hackler 

Job Code: NJIOTSFF Investigation Date: 1/25 through 1/28, 2010 

Introduction: 


The Missouri Department of Natural Resources (MDNR) Hazardous Waste Program (HWP) 
requested Environmental Services Program (ESP) personnel to conduct sampling related to an 
ongoing investigation involving the Prime Tanning Corporation located at 205 Florence Road in 
St. Joseph, Missouri. This Findings Report is intended as an interim measure to document recent 
sampling activities. A full project report will be written by the HWP project manager when 
sample results have been received and evaluated. ESP Environmental Specialists Ken Hannon, 
Ben Frissell, Pam Hackler, and Sean Counihan traveled to the site on January 25 through 28, 
2010, to collect grab samples of soils and a private well water from selected residences and farm 
fields where tannery sludge was historically applied as a fertilizer. Additional MDNR personnel 
on site included Valerie Wilder, Michael Stroh, Hillary Wakefield, Paul Embree, and Shelly 
Jackson with the HWP, site assessment unit. Ray Franson with the MDNR Kansas City 
Regional Office was also present to assist. Sampling was conducted in accordance with 
established standard operating procedures (SOPs) within the MDNR, ESP and outlined in the 
Tannery Sludge Farm Field Sampling and Analysis Plan (SAP), January 14, 2010. 


Observations: 

Personnel arrived on-site the afternoon of January 25, 2010, and began sampling agricultural 
field soils. Custody of all samples collected was maintained by ESP personnel. Weather 
conditions varied but were predominantly cold with temperatures ranging from morning lows of 
16 degrees to afternoon highs around 30 degrees Fahrenheit. Winds were heavy to moderate and 
from the west to northwest, tapering off towards the afternoons. One private well was re- 
sampled to confirm the sample results obtained from sampling conducted on December 16, 2009, 
(Residence ID number 102). Eleven residential yard decision units (including one background 
yard), and 19 farm field decision units were also sampled during this event. No deviations from 
the SAP were noted at any sample locations. Specific information regarding the owner’s names 
and addresses are not documented in this report due to confidentiality concerns. Names and 
addresses of residents and property owners are kept on file with the HWP project manager. 


Field Methods: 
Below is a brief discussion of the sampling activities conducted. A more detailed description of 
sampling procedures is outlined in the SAP. 


Residential yards were divided into Sampling Units (SU) according to each specific site location 
and recorded on specially designed forms that are on file with the HWP project manager. Five- 
aliquot Incremental Samples (IS) were collected from within each SU at a depth of 0-2 inches. 
All soil samples were brought back to the ESP lab and allowed to thaw and dry for at least three 
days (some samples took four days to dry). All soil samples were then disaggregated and passed 
through a #60 mesh (0.25mm) sieve. Second-tier Decision Unit Incremental Samples (DUIS) 
were created using the Sampling Unit Incremental Samples (SUIS), and then all 60 residential 
yard IS were placed into sample containers and submitted for hexavalent chromium analysis on 
February 2, 2010. 


Farm field samples were collected from the 0-2 inch depth from three SUs in 19 farm field DUs. 
Each SU was comprised of an acre plot of land within which ten discrete soil samples were 
collected. Following drying, disaggregation, and sieving, selected soil samples were then 
analyzed for total chromium with an x-ray fluorescence (XRF) analyzer. The discrete samples 
were combined to form first-tier SUIS. Second-tier DUIS samples were then created from the 
SUIS. All IS were then also analyzed by XRF. The resulting 76 SUIS and DUIS farm field 
samples were then placed into sample containers and submitted for hexavalent chromium 
analysis on February 11, 2010. 


One private well was sampled, plus a duplicate and a field blank. All water samples were 
shipped overnight to the contract laboratory for hexavalent chromium analysis the same day they 
were collected. Water samples were also later submitted to the ESP laboratory for total 
chromium analysis. Water samples collected for total chromium were preserved with nitric acid 
while samples collected for hexavalent chromium were first filtered then placed into sample 
containers and preserved in a buffer solution containing ammonium sulfate. 


Table 1 is a listing of the samples collected. 


Table 1: Sample Collection Data 


Sample Date Time : Ae 
Collected || Collected Location Collected & Description 












































ABI4142 1/26/10 1627 Water grab sample collected from residence 102. Clear, colorless and 
odorless sample. 

AB14143 1/26/10 1635 Field Blank. 

AB14144 1/26/10 1627 Duplicate of AB14142. 

AB14289 1/27/10 1435 Residential soil composite collected from location ID 319 at Y1. 

AB14290 1/27/10 1440 Residential soil composite collected from location ID 319 at Y2. 

AB14291 1/27/10 1449 Residential soil composite collected from location ID 319 at Y3. 

AB14292 1/27/10 1457 Residential soil composite collected from location ID 319 at Y4. 

AB14293 1/27/10 | ------ DUIS of residential yard 319. 

AB14294 1/27/10 1026 Residential soil composite collected from location ID 305 at Y1. 

AB14295 1/27/10 1037 Residential soil composite collected from location ID 305 at Y2. 

AB14296 1/27/10 1046 Residential soil composite collected from location ID 305 at Y3. 

AB14297 1/27/10 | ------ DUIS of residential yard 305. 








Table 1: Sample Collection Data 






Location Collected & Description 


Sample Date Time 
Number Collected || Collected 






























































































































































AB14298 1/26/10 1150 Residential soil composite collected from location ID 320 at Y1. 
AB14299 1/26/10 1202 Residential soil composite collected from location ID 320 at Y2. 
AB14300 1/26/10 1122 Residential soil composite collected from location ID 320 at Y3. 
AB14301 1/26/10 1134 Residential soil composite collected from location ID 320 at Y4. 
AB14302 1/26/10 | ------ DUIS of residential yard 320. 

AB14303 1/26/10 0930 Residential soil composite collected from location ID 325 at Y1. 
AB14304 1/26/10 0910 Residential soil composite collected from location ID 325 at Y2. 
AB14305 1/26/10 0900 Residential soil composite collected from location ID 325 at Y3. 
AB14306 1/26/10 0920 Residential soil composite collected from location ID 325 at Y4. 
AB14307 1/26/10 | ------ DUIS of residential yard 325. 

AB14308 1/26/10 0940 Residential soil composite collected from location ID 326 at Y1. 
AB14309 1/26/10 0950 Residential soil composite collected from location ID 326 at Y2. 
AB14310 1/26/10 1000 Residential soil composite collected from location ID 326 at Y3. 
AB14311 1/26/10 1010 Residential soil composite collected from location ID 326 at Y4. 
AB14312 1/26/10 | ------ DUIS of residential yard 326. 

AB14313 1/27/10 0820 Residential soil composite collected from location ID 312 at Y1. 
AB14314 1/27/10 0835 Residential soil composite collected from location ID 312 at Y2. 
AB14315 1/26/10 0850 Residential soil composite collected from location ID 312 at Y3. 
AB14316 1/26/10 | ------ DUIS of residential yard 312. 

AB14317 1/26/10 1525 Residential soil composite collected from location ID 313 at Y1. 
AB14318 1/26/10 1530 Residential soil composite collected from location ID 313 at Y2. 
AB14319 1/26/10 1535 Residential soil composite collected from location ID 313 at Y3. 
AB14320 1/26/10 1545 Residential soil composite collected from location ID 313 at Y4. 
AB14321 1/26/10 | ------ DUIS of residential yard 313. 

AB14322 1/27/10 1435 Residential soil composite collected from location ID 301 at Y1. 
AB14323 1/27/10 1440 Residential soil composite collected from location ID 301 at Y2. 
AB14324 1/27/10 1449 Residential soil composite collected from location ID 301 at Y3. 
AB14325 1/27/10 1457 Residential soil composite collected from location ID 301 at Y4. 
AB14326 1/27/10 | ------ DUIS of residential yard 301. 

AB14327 1/27/10 1430 Residential soil composite collected from location ID 304 at Y1. 
AB14328 1/27/10 1434 Residential soil composite collected from location ID 304 at Y1, replicate #1. 
AB14329 1/27/10 1438 Residential soil composite collected from location ID 304 at Y1, replicate #2. 
AB14330 1/27/10 1440 Residential soil composite collected from location ID 304 at Y2. 
AB14331 1/27/10 1450 Residential soil composite collected from location ID 304 at Y3. 
AB14332 1/27/10 1500 Residential soil composite collected from location ID 304 at Y4. 
AB14333 1/27/10 | — ------ DUIS of residential yard 304. 

AB14334 1/27/10 1500 Residential soil composite collected from location ID 303 at Y1. 
AB14335 1/27/10 1510 Residential soil composite collected from location ID 303 at Y2. 
AB14336 1/27/10 1520 Residential soil composite collected from location ID 303 at Y3. 
AB14337 1/27/10 1530 Residential soil composite collected from location ID 303 at Y4. 
AB14338 1/27/10 | ------- DUIS of residential yard 303. 

AB14339 1/27/10 1254 Residential soil composite collected from location ID 306 at Y1. 
AB14340 1/27/10 1302 Residential soil composite collected from location ID 306 at Y2. 
AB14341 1/27/10 1310 Residential soil composite collected from location ID 306 at Y3. 
AB14342 1/27/10 | — ------ DUIS of residential yard 306. 

AB14343 1/26/10 1610 Residential soil composite collected from location ID 302 at Y1. 
AB14344 1/26/10 1615 Residential soil composite collected from location ID 302 at Y2. 
AB14345 1/26/10 1625 Residential soil composite collected from location ID 302 at Y3. 
AB14346 1/26/10 1625 Residential soil composite collected from location ID 302 at Y3. replicate #1 
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AB14347 1/26/10 1625 Residential soil composite collected from location ID 302 at Y3. replicate #2 
AB14348 1/26/10 | — ------ DUIS of residential yard 302. 

AB14404 1/26/10 1415 Farm field soil location ID 202, SUIS 59. 
AB14405 1/26/10 1530 Farm field soil location ID 203, SUIS 18. 
AB14406 1/27/10 1256 Farm field soil location ID 204, SUIS 42. 
AB14407 1/26/10 1100 Farm field soil location ID 205, SUIS 96. 
AB14408 1/25/10 1400 Farm field soil location ID 209, SUIS 109. 
AB14409 1/26/10 1200 Farm field soil location ID 210, SUIS 30. 
AB14410 1/27/10 0902 Farm field soil location ID 212, SUIS 53. 
AB14411 1/26/10 1600 Farm field soil location ID 213, SUIS 44. 
AB14412 1/27/10 1118 Farm field soil location ID 214, SUIS 25. 
AB14413 1/27/10 1046 Farm field soil location ID 215, SUIS 55. 
AB14414 1/26/10 1540 Farm field soil location ID 216, SUIS 50. 
AB14415 1/26/10 1245 Farm field soil location ID 217, SUIS 103. 
AB14416 1/26/10 0940 Farm field soil location ID218, SUIS 146. 
AB14417 1/26/10 0900 Farm field soil location ID 219, SUIS 55. 
AB14418 1/25/10 1704 Farm field soil location ID 221, SUIS 150. 
AB14419 1/25/10 1658 Farm field soil location ID 222, SUIS 41. 
AB14420 1/26/10 1444 Farm field soil location ID 202, SUIS 29. 
AB14421 1/26/10 1415 Farm field soil location ID 202, SUIS 79. 
*AB14422 1/26/10 1415 Farm field soil location ID 202, DUIS. 
AB14423 1/27/10 1530 Farm field soil location ID 203, SUIS 7. 
AB14424 1/27/10 1530 Farm field soil location ID 203, SUIS 27. 
*AB14425 1/27/10 1530 Farm field soil location ID 203, DUIS. 
AB14426 1/27/10 1256 Farm field soil location ID 204, SUIS 99. 
AB14427 1/27/10 1350 Farm field soil location ID 204, SUIS 23. 
*AB14428 1/27/10 1256 Farm field soil location ID 204, DUIS. 
AB14429 1/26/10 1120 Farm field soil location ID 205, SUIS 71. 
AB14430 1/26/10 1100 Farm field soil location ID 205, SUIS 34. 
AB14431 1/26/10 1100 Farm field soil location ID 205, DUIS. 
AB14432 1/25/10 1400 Farm field soil location ID 209, SUIS 138. 
AB14433 1/25/10 1405 Farm field soil location ID 209, SUIS 144. 
*AB14434 1/25/10 1400 Farm field soil location ID 209, DUIS. 
AB14435 1/26/10 1530 Farm field soil location ID 210, SUIS 15. 
AB14436 1/26/10 1600 Farm field soil location ID 210, SUIS 62. 
*AB14437 1/26/10 150 Farm field soil location ID 210, DUIS. 
AB14438 1/27/10 0948 Farm field soil location ID 212, SUIS 16. 
AB14439 1/27/10 1030 Farm field soil location ID 212, SUIS 86. 
AB14440 1/27/10 0902 Farm field soil location ID 212, DUIS 
AB14441 1/26/10 1600 Farm field soil location ID 213, SUIS 9. 
AB14442 1/26/10 1626 Farm field soil location ID 213, SUIS 15. 
AB14443 1/26/10 1600 Farm field soil location ID 213, DUIS. 
AB14444 1/27/10 1118 Farm field soil location ID 214, SUIS 53. 
AB14445 1/27/10 1210 Farm field soil location ID 214, SUIS 23. 
AB14446 1/27/10 1118 Farm field soil location ID 214, DUIS. 
AB14447 1/27/10 1110 Farm field soil location ID 215, SUIS 82. 
AB14448 1/27/10 1046 Farm field soil location ID 215, SUIS 110. 
AB14449 1/27/10 1046 Farm field soil location ID 215, DUIS. 
AB14450 1/26/10 1540 Farm field soil location ID 216, SUIS 32. 
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aa ree ted eae ted Location Collected & Description 
AB14451 1/26/10 1603 Farm field soil location ID 216, SUIS 16. 
*AB14452 1/26/10 1540 Farm field soil location ID 216, DUIS. 
AB14453 1/26/10 1321 Farm field soil location ID 217, SUIS 22. 
AB14454 1/26/10 1147 Farm field soil location ID 217, SUIS 50. 
AB14455 1/26/10 1245 Farm field soil location ID 217, DUIS. 
AB14456 1/26/10 1055 Farm field soil location ID 218, SUIS 102. 
AB14457 1/26/10 0940 Farm field soil location ID 218, SUIS 87. 
AB14458 1/26/10 0940 Farm field soil location ID 218, DUIS. 
AB14459 1/26/10 1255 Farm field soil location ID 219, SUIS 42. 
AB14460 1/26/10 0900 Farm field soil location ID 219, SUIS 15. 
*AB14461 1/26/10 0900 Farm field soil location ID 219, DUIS. 
AB14462 1/25/10 1704 Farm field soil location ID 221, SUIS 164. 
AB14463 1/25/10 1730 Farm field soil location ID 221, SUIS 109. 
*AB14464 1/25/10 1704 Farm field soil location ID 221, DUIS. 
AB14465 1/25/10 1710 Farm field soil location ID 222, SUIS 10. 
AB14466 1/25/10 1730 Farm field soil location ID 222, SUIS 27. 
*AB14467 1/25/10 1658 Farm field soil location ID 222, DUIS. 
AB14468 1/27/10 0940 Farm field soil location ID 224, SUIS 19. 
AB14469 1/27/10 0900 Farm field soil location ID 224, SUIS 23. 
AB14470 1/27/10 0920 Farm field soil location ID 224, SUIS 74. 
*AB14471 1/27/10 0900 Farm field soil location ID 224, DUIS. 
AB14472 1/26/10 1210 Farm field soil location ID 223, SUIS 4. 
AB14473 1/26/10 1240 Farm field soil location ID 223, SUIS 28. 
AB14474 1/26/10 1210 Farm field soil location ID 223, DUIS. 
AB14475 1/26/10 1650 Farm field soil location ID 225, SUIS 60. 
AB14476 1/26/10 1120 Farm field soil location ID 225, SUIS 8. 
AB14477 1/26/10 1020 Farm field soil location ID 225, DUIS. 
AB14478 1/26/10 1322 Farm field soil location ID 223, SUIS 44. 
AB14479 1/26/10 1020 Farm field soil location ID 225, SUIS 32. 
AB14350 1/26/10 1057 Farm field soil location ID 218, SU 102.02. 
AB14351 1/26/10 0946 Farm field soil location ID 218, SU 87.04. 
AB14352 1/26/10 1200 Farm field soil location ID 202, SU 59.09. 
AB14353 1/26/10 1150 Farm field soil location ID 202, SU 59.07. 
AB14354 1/26/10 1310 Farm field soil location ID 202, SU 79.03. 
AB14355 1/26/10 1330 Farm field soil location ID 218, SU 146.08. 











* Denotes samples that were held at the request of HWP for possible later analysis. These 
not appear in the analytical results section of this report. 


samples will 


iS 
+: 
Kenrsti FI 4mnrn 
Submitted by: 
Kenneth Hannon 
Environmental Specialist 
Field Services Unit 
Environmental Services Program 








Digitally signed by Eric 
Sappington 
DN: cn=Eric Sappington, c=US. 
o=Environmental Services 
Fb thy ~_ . Program, ou=Department of 
~ Natural Resources, email=eric. 
~ Sappington@dnr.mo.gov 
; Date: 2010.03.25 10:25:19 
Approved by: / -05°00' 
Eric Sappington 
Unit Chief 
Field Services Unit 


Environmental Services Program 





c: Michael Stroh, Environmental Specialist, HWP 





* 


APPENDIX A 
Chain of Custody/Analytical Results 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 








MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


~SLRO-- =SWRO | 


Hexavalent Chromium , TOC, pH, 
Percent Moisture. ORP, Total Metals (Fe, Mn, Mo, V, Al) 


Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 


Hexavalent Chromium , TOC, pH. 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 


Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 


Received By 
Received By: 


Relinquished By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 








Page | of 2 


B-S 


LABORATORY ORDER ID:__ /(C22// CO] 


Description of Shipment 


ener reat Shipped-Carrier: 
WPP 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 


(573) 526-3315 


alee 
Organic 


Sludge 
Other: 


Water 


“Soil 


Organic 
Sludge 
Other: 


Water 


Soil 


Organic 
Sludge 
Other: 


No. Of Containers: 


For Lab Use Only 


Container 


1E amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 


IE amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 
Other: 2 ; 
LL amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 


Other: 221 pla 


IL amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 


__ 120 mL 


Nalgene 
IL 


~~ 500mL 


250mL 


__ 120 mL 


Nalgene 
IL 


~__ 500mL 
7 250mL 


Jee 


__ 120 mL 


Nalgene 
IL 


___ 500mL 


250mL 


_ 120 mL 


Nalgene 
IL 


250mL 


Other: 7 i. Vee" fe 


Preserved 


~__ 500mL [2 4°C(None) 


Disinfected 
Other 





MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2of2 


Sample I.D. Letter Site Description 


\Site/Study Name: County: 
Tannery Sludge Farm Fields (Multiple) 








| _|EPE (meters) 
| _|PDOP 


Accuracy (check one) |Sample Reference ID: 


ZeE5:% 





Site/Study Name: : LDPR Code: ‘Job Code: 
ees ee ee Tannery Sludge Farm Fields (Multiple) FEPAS8 IN J10 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


24 sees FF 
GPS Coordinates (R i Accuracy _ ; (check one) Sample Reference ID: ~ 7 


EPE (meters) 
PDOP 
Facility ID: Site/Study Name: County: LDPR Code: Job Code: 


teh. _|__ Tannery Sludge Farm Fields | (Multiple) = FEPAS8 IN J10 
Sample Comment (briefly « descriic aon how the sample was collected, station number, sample type, etc. ): | 


IDG Surs i205 goss TSFF 








GPS. Coordinates (Record Coord (Record Coondinatee | in vA Fone 15 NAD 83 Only): _ Accurac no (check one) _ Sample Reference ID: 
We 3 Northin: ee i’ EPE (meters) 
PDOP 





HWP: Michael Stroh 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MODNR-FSS-003 (03/08) 










































MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 





ANS es Aeee se 
aoe ne SERO SLRO SWRO WPP 
Other: 


Sample Sample For Lab Use Onl 
Sample Numb Analyses 
Collected Type Matrix Container Preserved 


Hexavalent Chromium , TOC. pH, Water ILamber __120mL H,SO, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Soil Cubitainer HNO; 
Organic 2 oz glass Nalgene NAOH 
Sludge } 8 oz glass IL HCL 
VOA vial 500ml. | 24° C(None) 
Encore 250mL Disinfected 
i Other: "> slo. 
ILamber ___ 120 mL 
Cubitainer 
Organic 2 oz glass Nalgene 
Sludge 8 oz glass IL 
Other: VOA vial __ 500ml 
Encore 250mL 
Other: 2; s\y< 
IL amber 
Cubitainer 
2ozglass Nalgene 
| 8 oz glass IL 
VOA vial __ 500mL 
Encore 




















Grab 
Composite 
Modified 


Other: 











Hexavalent Chromium , TOC, pH. 
Percent Moisture, ORP, Total Metals (Fe, Mn. Mo, V, Al) Grab 


Composite 
Modified 


Other: 
































Water 
ASoil 
Organic 
Sludge 


Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 


RUN LAS DUP Cea Fane Composite 









__ 120 mL 





Modified 
Other: 












Disinfected 
Other 








Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 


> ’ Composite 
DAY 


Modified 
tl ke 


Other: 
7 Poe jul Q~l\-1G le5% 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


IL amber 
Cubitainer 





















Organic 
Sludge 
Other: 


20z glass Nalgene 

8 oz glass IL 
VOA vial 500mL 
Encore 250mL 










Disinfected 







Relinquished By: 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple) FEPAS8 














|EPE (meters) 


|_|[PDOP 


LDPR Code: 
ie seit ce anes aceienh FEPA8 








;Site/Study Name: 
| ___Tannery Sludge Farm Fields 








Accuracy ___ (check one) | Sample Reference ID: — 
\EPE (meters) | 
{PDOP 1 Ze | Z. 
LDPR Code: 
(Multiple) ent] FEPA8 


Sample le Comment ( (briefly describe where and how the ee ee was collected, station number, sample type, etc.): 





Accuracy _ (check one) 
Te EPE (meters) 
PDOP 








HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MONR-FSS-003 (03/08) 

















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 





7 


s Name: 
(Please Print) | ee VEREN oy A a : eee Dae es 
Affiliation: CESP = ae anne SERO SLRO SWRO . WPP 

Other: 


Collector 


















For Lab Use Only 
Container Preserved 


ILamber __ 120 mL 
Cubitainer 


















Hexavalent Chromium , TOC, pH, 
_|Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 


Composite 
Modified 


Other: 


2 oz glass Nalgene 


8 oz glass IL 
VOA vial __ 500mL [3 
Encore 250mL 
Other'2 Oi ek 
1L amber 
Cubitainer 
2 oz glass Nalgene 
8 oz glass IL 
VOA vial ___ 500mL 
Encore 250mL 
Other2 O\ wee me 
Water ILamber __120mL 
Soil Cubitainer 
Organic 2o0zglass Naigene 
Sludge 8 oz glass IL 
Other: VOAvial ___ 500mL 

Encore ~~ 250mL Disinfected 

Other: 2 Jock Other 
ILamber __120mL 
Cubitainer 

















Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V,. Al) 


Water 
Soil 
Organic 
Sludge 
Other: 


__ 120 mL 








Grab 
Composite 
Modified 


Other: 






Sample B 
















Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 
vie 





Grab 
Composite 
Modified 


Other: 



































Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, ie Metals (Fe, Mn, Mo, V, Al) 


Water 
Soil 









Grab 


Composite Organic 2 0z glass Nalgene 
Modified Sludge 8 oz glass IL 


Flow Spec. Cond. [Temp. ot Other: Other: VOA vial ~_ 500mL 
: Encore ___ 250mL 
)} Other2y) ek 
{Resp Date: Time: 
[eter a ee Tae eon Q-uN-10 = 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



















MDNR Field Sheet and Chain of Custody page 2 of 2 


Facility ID: Site/Study Name: County: |LDPR Code: 
Rn: i Tannery Sludge Farm Fields (Multiple) _ 'FEP A8 
Sample Comment (briefly describe where and how the cd was collected, station number, sample type, etc.): 














ates oie eee ene ee 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accuracy (check one) |Sample Reference ID: 


Facility ID: Site/Study Name: County: | 
Tannery Sludge Farm Fields __ (Multiple) = sail FEPAS8 


Sample ¢ Comment (br (briefly describe where and how the sample was collected, station number, sample type, etc. ) 


55. Sux er 




















GPS Coordinates (Record Coordinates i in UTM Zone 15 1 Nae 83 Onl ): Accuracy (check one) {Sample Reference ID: 


Facility ID: Si }County: LDPR Code: 
(Multiple) _|FEPAS 


Sample Comment (briefly describe where and how the Sate was collected, station number, sample type, etc.): | 


ore TS 

















GPS Coordinates secord< Coordinates | in n UTM Zone 15 NAD 83 Only): : | Accuracy (check one). — ID: 


|__| EPE (meters) | < 
PDOP Z | 

Site/Study Name: County: LDPR Code: 

Tannery Sludge Farm Fields _ (Multiple) 5 FEP AS 


aac, 
Sample ‘Comment ‘(briefly « describe where and how the sample was ; collected, station number, sample type, etc.): 


Facility ID: 


i 
} 
i 








7 ‘Accuracy _ (check one) ~ Samp Reference ID: 
pee |EPE (meters) | \ 
PDOP = 





HWP: Michael Stroh 


Job Code: 
NJ10 
TSFF 


Job Code: 
NJ10 
Fleas 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 R ate 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Collector's Name: 
(Please Bea 


cee -_ ey - oe ~SLRO  — SWRO 


No. Of Containers: 
For Lab Use Only 
Container Preserved 
Hexavalent Chromium , TOC, pH, Water ILamber __120mL H,SO, 
ercent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab Soil Cubitainer HNO; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8ozglass IL HCL 
Other: Other: VOA vial 
Encore 
Other:2.\p lex. & 
Hexavalent Chromium , TOC, pH, Water ILamber __ 120 mL 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab Soil Cubitainer 
Composite Organic 2o0zglass Nalgene 
Modified Sludge & oz glass IL 
Other: Other: VOA vial __ 500mL 
Encore 2 Disinfected 
: Other 
Water ILamber ___ 120 mL 
Grab J Cubitainer 
Composite Organic 20z glass Nalgene 
Modified Sludge 8ozglass —_ IL 
Other: Other: VOA vial __ 500mL 
Encore Disinfected 
lox Other 
Water 
Grab 1 Cubitainer 
Composite Organic 20z glass Nalgene 
Modified Sludge 8 oz glass IL 
Other: Other: VOA vial 500mL |4° C(None) 
Disinfected 
Other 


TT [eid , | O 
Relinquished By: Received By: Date: ime: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Facility ID: Site/Study Name: ; LDPR Code: 
| Tannery Sludge Farm Fields | (Multiple) _ FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


UG SUS 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl 
Ec ak Ee eae ec ae er re ay ¥ eI My 








Site/Study Name: : LDPR Code: 
___Tannery Sludge Farm Fields FEP A8 


























GPS Coordinates (Record ess in UTM Zone 15 NAD 83 On a (check one) 
‘1 a = EPE (meters) 


Facility ID: Site/Study Name: County: LDPR Code: 


Tannery Sludge Farm Fields (Multiple) FEPAS8 IN J10 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc. ) Ir SFF 


Se SUS oe 
tes in UTM Zone 15 NAD 83 Only): - Accuracy _ ~_ (check one) | 5 nae aS 1D: 
a | g2 SS a EPE (meters) 











H'WP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 : MDNR-FSS-003 (03/08) 





MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


WOW 


Baca eke SERO SLRO- 
Other: No. Of Containers: 


For Lab Use Only 
Container Preserved 

Hexavalent Chromium ten ILamber __ 120 mL H,SO, 
Percent Moisture Grab Cubitainer HNO; 

Composite Organic 2 0z glass Nalgene NAOH 

Modified Sludge 8 oz glass IL HCL 

Other: Other: VOA vial ~_ 500mL |] 4°C(None) 

Encore __ 250mL Disinfected 





Water ILamber __ 120 mL 
Grab i Cubitainer 
Composite Organic 20z glass Nalgene 
Modified Sludge 8ozglass —_IL 
Other: Other: VOA vial ___ 500mL 
Encore 250mL 
Other: ~ 
ILamber ___ 120 mL 
Grab Soil Cubitainer 
Composite Organic 20z glass Nalgene 
Modified Sludge | 8 oz glass aii IL 
Other: Other: VOA vial 500mL 
Encore 250mL 
Other: _ 
Hexavalent Chromium Water ILamber 120 mL 
Percent Moisture Grab ] Cubitainer 
Composite Organic 20z glass Nalgene 
Modified Sludge j 8 oz glass IL 
VOA vial __ 500mL 
Encore 


Received B ri 
Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


Facility ID: |Site/Study Name: County: LDPR Code: iJob Code: 


| 
—— 4. Tannery Sludge Farm Fields (Multiple) FEPAS8 INJ10 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): IT SFF 


Sample 
A 29 SOA S 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accurac ~~ (check one) {Sample Reference ID: 


EPE (meters) } w is ) 
PDOP 


LDPR Code: 


FEPA8 
















































Facility ID: Site/Study Name: County: 
Cote ee ee Tannery Sludge Farm Fields | (Multiple) 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


sind ele S 





























os - 
Sample Reference ID: 
Site/Study Name: ;County: LDPR Code: 
_Tannery Sludge Farm Fields | (Multiple) ; FEPA8 
etc.) at 


creat thamemeans isemttmene tt mmmmenemntntetemmeanentetiaenmesententiittnemet 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, 


_Aceuracy _ ms (check aa ane nee Db )2)2CO 
EPE (meters) - : 
[TERE (meters) 202 
|Site/Study Name: aaTTee 
Tannery Sludge Farm Fields _(Multiple) 4 FEPAS8 


Sample e Comment (briefly describe where and how the sample was s collected, station number, sample type, etc.): 








































County: 





















HWP: Michael Stroh 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MONR-FSS-003 (03/08) 


















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 Bas 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Shipped-Carrier: 
Tape sealed and initialed 












lease Print) SONNY NOUN =e : 
Affiliation: ESP KERO tiene SERO SLRO  -SWRO.—-WPP 





(circle one) DGLS Other: x Hand Delivered No. Of Containers: 
For Lab Use Onl 
Sample Number Semple Analyses Sample 
Collected Type Matrix Container Preserved 










Hexavalent Chromium 
Percent Moisture 


Water TLamber —_120mL H,SO, 
Soil Cubitainer HNO; 
Organic 2 oz glass Nalgene NAOH 
Sludge 8 oz glass IL HCL 
Other: VOA vial ___ 500mL [| 4°C(None) 
Encore 250mL Disinfected 
Other: = 
Water ILamber __ 120 mL 
Cubitainer 
Organic 2ozglass Nalgene 
Sludge 8 oz glass IL 
Other: VOA vial 500m 
Encore __250mL Disinfected 
Other: Other 
120mL|  H,SO, 
= HNO, 
NAOH 
HCL 
4° C(None) 
Disinfected 
Other 
H,;S0O, 








Grab 
Composite 
Modified 

Other: 






















Hexavalent Chromium 

Percent Moisture Grab 
Composite 
Modified 
Other: 



















Water 1L amber 



































Grab 
Composite 
Modified 


Other: 


Cubitainer 





















20z glass Nalgene 

8 oz glass IL 
VOA vial __ 500mL 
Encore 250mL 
Other: 


1L amber 


Organic 
Sludge 
Other: 
































Water 













Hexavalent Chromium ax 120 mL 






























Percent Moisture Grab Soil Cubitainer HNO; 
Composite Organic 2o0z glass Nalgene NAOH 
Modified Sludge j 8 oz glass IL HCL 
Spec. Cond. Other: Other: VOA vial __ 500mL |_| 4°C(None) 
Encore ___ 250mL Disinfected 






Other: Other 


ay as Wo 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 









MDNR Field Sheet and Chain of Custody page 2 of 2 


|Site/Study Name: County: {LDPR Code: 


Tannery Studge Farm Fields (Multiple) —|FEPA8 
Sample Comment kbriehly describe whers and how the manele was collected, station number, sample type, etc.): | 





| 











GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only) Accuracy - (check one) Sample Reference ID: _ 
: = or EPE (meters) 


Facility ID: | : LDPR Code: 


Taney Sludge Fart (Multiple) ___|FEPA8 


Sample Comment (briefly describe where and how the sample was is collected, station number, sample type, etc.): 

















_ feecuracy - “(check one) Sample Reference ID: 

ee |__|EPE (meters) | | és aa 
| |PDOP 

‘Site/Study Name: County: LDPR Code: 


Tannery Sludge Farm Fields ______(Multipley) CU FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


waite oe 








ye, Accuracy (check one) _ [Sample Reference ID: | 
: | __EPE (meters) | Lani 


County: LDPR Code: 
(Multiple) + FEPAS8 
| 








Sample Comment. (briefly describe where and how the Sar was Sede station | number, s sample type, etc. c.): 





a _ Accuracy _ oa (check « one) Sample Reference JD: 
a _JEPE (meters) | | 
cant ae fen, 
PEG 26 


HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Page | of 2 







LABORATORY ORDER ID: 







(Please Prin) Ken | 
CESP >> KCRO 


DGLS 


Shipped-Carrier: 
Tape sealed and initialed 
x Hand Delivered 


ie ene, “SERO ~SLRO  +SWRO | + WPP 


Other: 









For Lab Use Onl 


Container 
_ 120 mL 













IL amber 
Soil Cubitainer 
Organic 
Sludge 
Other: 


Hexavalent Chromium 
Percent Moisture 







Grab 
Composite 
Modified 
Other: 


202 glass Nalgene 






8 oz glass IL 
___ 500mL 
___ 250mL 





VOA vial 
Encore 
Other: 
Water IL amber 
YSoil Cubitainer 
Organic 
Sludge 
Other: 


Spec. Cond. 
Spec. Cond. 
Spec. Cond. 








Hexavalent Chromium 
Percent Moisture 


___ 120 mL 





Grab 
Composite 
Modified 


Other: 


2 0z glass Nalgene 
& oz glass IL 
VOA vial ___ 500mL 
Encore 250mL 
Other: ans 
1L amber 
Cubitainer 






















Hexavalent Chromium 120 mL 


Percent Moisture 


















Grab 
Composite 
Modified 


Other: 


2oz glass Nalgene 

& oz glass IL 

VOA vial __ 500mL 

Encore 250mL 

Other: 
Water IL amber 
Soil Cubitainer 
Organic 
Sludge 
Other: 











Flow pH 







Hexavalent Chromium 
Percent Moisture 


__ 120 mL 





Grab 
Composite 
Modified 


Other: 


2ozglass Nalgene 
8 oz glass IL 
VOA vial __ 500mL 
Encore 250mL 
Other: — 











Relinquished By: 






MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 





Description of Shipment 


No. Of Containers: 


Preserved 


| 4° C(None) 


{| 4°C(None) 





Lt a 2-\W\-lo 


MONR-FSS-003 (03/08) 


RS 














H,SO, 
HNO; 
NAOH 
ACL 

4° C(None) 
Disinfected 
Other 
H,SO, 
HNO; 
NAOH 
ACL 









Disinfected 


Disinfected 










4° C(None) 
Disinfected 
Other 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


Facility ID: 'Site/Study Name: iCounty: LDPR Code: Job Code: 


i Tannery Sludge Farm Fields —__ \ (Multiple) | FEPA8 ‘NJ10 
Sample | Comment ( (briefly describe where and how the sample was collected, station number, sample type, etc.): TSFF 























unc oee, an pcm a 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accuracy (check one) _|Sample Reference ID: 
ce East / EPE (meters) | 


: \LDPR Code: 
Tannery Sludge Farm Fields ont (Multiple) _|FEP AS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete. va | 
i 











— cn Accuracy : (check one) Sample Reference ID: 


| PE (meters) | 
| !PDOP ~ 





|Site/Study Name: 


| Tannery Sludge Farm Fields __ 











ae YNerthng = = 5 = | | _[EPE (meters) | 
| | |PDOP __| 
SireStudy Name: LDPR Code: 


Tannery Sludge Farm Fields (Multiple) 2 


83 Only): | Accurac (check one) _|Sample Reference ID: ‘ 
Rect Lh jecureey 











Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete. ): 








T “Accuracy __ j _ (check one) _ cone ference ID: 
ee fitted See 
| {ERE (meters) | Qd> 





HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 B ge 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 





Collector's Name: 
(Please Print) : ‘ “ n uN 


Affiliation: <CRO «NERO SERO  ——SSLRO- 
(circle one) Other: No. Of Containers: 


For Lab Use Onl 


Container Preserved 
Hexavalent Chromium ILamber __ 120 mL H,SO, 
Percent Moisture Grab Cubitainer HNO; 
Composite Organic 2 oz glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Other: Other: VOA vial __500mL |_| 4°C(None) 
Encore 250mL Disinfected 
Other: ~ Other 
Hexavalent Chromium Water ILamber __120mL H,SO, 
Percent Moisture Grab Soil Cubitainer HNO; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Other: Other: VOA vial __ 500mL |_| 4°C(None) 
Encore __ 250mL Disinfected 
Other: Other 
Hexavalent Chromium Water ILamber __120mL H,SO, 
i Percent Moisture Grab Soil Cubitainer HNO; 
; : ‘ Composite Organic 2 0z glass Nalgene NAOH 
Sample C Woup Fo LATER uN ALU SI S Modified cis 1 807 sad a HCL 
or Lab Use Only {VTime: pH ; : : : Other: i VOA vial ___500mL 4°C(None} 
; i Encore 250mL Disinfected 
Other: = 
Hexavalent Chromium ILamber __ 120 mL 
Percent Moisture Grab 7 Cubitainer 
Composite Organic 2ozglass Nalgene 
Modified Sludge 8 oz glass IL 
Other: Other: VOA vial ~ 500mL 


Encore a5 250mL Disinfected 
Other: Other 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


|Site/Study Name: : : iJob Code: 
Tanne : ; ] iNJ10 


t 





~ Accuracy (check one) “hewmen ID: 
|EPE (meters) 


Facility ID: Site/Study Name: : LDPR Code: \Job Code: 
eee _____|_____ Tannery Sludge Farm Fields (Multiple) ss | FEPAS INJ10 


Sample Comment ‘(briefly describe where and how the sample was collected, station number, sample type, etc.): | 


_(4t a | a 


5 Co Accuracy , (check one) _ |Sample Reference ID: 


[EPE (meters) | 9 
PDOP ZO 


Facility ID: |Site/Study Name: County: |LDPR Code: jJob Code: 
| Tannery Sludge Farm Fields __ (Multiple) FEPA8 N J10 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): TSFF 
| 


i > CW aa 7 oe — : 
GPS Coordinates (Record Coordinates i in UTM Zone 15 NAD 2 Onl ye [ __ Accuracy _ (check one) iSample Reference ID: 
ee K Easting iy | g : iEPE (meters) | 


|\PDOP 
Site/Study Name: : |LDPR Code: 


ehh ete lL... Tannery Sludge Farm Fields (Multiple) See FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


A 
WS SCE Su lk. | 
GPS Cc Coordinates Recon Coordinates i in UTM Zone 15 NAD 83 ¢ 83 Only): 7 ~ Accurac acy ~ (check one) _ |Sample Reference ID: 
i A : ee fete i ts i ae ie i , : bin agg ‘ ane ~TEPE EE (meters) | . / | 
| |PDOP __ 






































HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











——S oe 
aOR MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 Dp ae 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Collector's Name: \ 
(Please Print) e e€ WN . WN YAN OSON 


Affiliation: 4 ane Oo. j NERO. ~ SERO--~— SLRO.-——s SWRO. WPP 
(circle one) Other: No. Of Containers: 
For Lab Use Only 
Container 
Hexavalent Chromium ILamber ___ 120 mL 1,80, 
Percent Moisture Grab i Cubitainer HNO; 
Composite Organic 2 0z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Other: Other: VOA vial ___ 500mL |_i_ 4° C(None) 
Encore 250mL Disinfected 
Other: = 
Hexavalent Chromium ILamber 120 mL 
Percent Moisture Grab ; i Cubitainer 


Composite I 2 oz glass Nalgene 

Modified 1 8 oz glass IL 

Other: : VOA vial ___ 500mL 
Encore __250mL Disinfected 
Other: Other 


Hexavalent Chromium ILamber __120mL A,SO, 
Percent Moisture Grab j i Cubitainer HNO; 
Composite Organic 2o0z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Other: : VOA vial __ 500mL |_{ 4°C(None) 
Encore 250mL Disinfected 
Other: = 
Hexavalent Chromium ILamber __120mL 
Percent Moisture Grab ‘ i Cubitainer 


Composite Organic 20z glass Nalgene 
Modified Sludge 8 oz glass IL 


Flow Spec. Cond. |Temp. Other: Other: Other: VOA vial ~__ 500mL . 
Encore __250mL Disinfected 
: Other 
Ant os / ae 2 eae aa : ime: ; 
LAVIN 


Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample L.D. Letter Site Description 


Facility ID: Site/Study Name: : LDPR Code: 


Tannery Sludge Farm Fields (Multiple) FEPA8 
Sample Comment (briefly describe where end how the sample was collected, station number, sample type, etc.): 





GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): (check one) |Sample Reference ID: 
Pecks we he ot a = = oye, ae pe oe 


TEPE (meters) | i 
oe ee 


Facility ID: Site/Study Name: : LDPR Code: 
a Tannery Sludge Farm Fields (Multiple) FEPAS8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


DUES | 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl Accuracy (check one) _|Sample Reference ID: 
: AA =. = Northin EPE (meters) at | CO 











|Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields i FEPAS 








Accuracy _ acy (check one) {Sample Reference ID: 


Gays 


Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields _ (Multiple) FEPAS8 


Sample Comment (briefly describe where an and how the sample was collected, station number, ‘sample type, etc.): 








Ss Bp Sb oan a 
ars Coorsinates (Record Coordinates in UTM Zone ISNA NAD 3 Onl De oe Sample Reference ID: 


HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











2 
Prater 
2 


MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 


FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 





LABORATORY ORDER ID: 


. Ken sore “"SERO  —SLRO SWRO  —-WPP. 
Other: 
For Lab Use Only 
Container Preserved 
Hexavalent Chromium Water ILamber —_120mL 


OOS © Percent Moisture Grab Soil Cubitainer 
90 |-?7 } : P —- nN Composite Organic 2 0z glass Nalgene 
Sample A : - y Modified Sludge 8 oz glass IL 


Other: Other: VOA vial __ 500mL 
Encore 250mL Disinfected 
Other: = Other 
Hexavalent Chromium Water IL amber 120 mL H,SO, 
Percent Moisture Grab i Cubitainer HNO ; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Spec. Cond. |Temp. : Other: Other: VOA vial ~__ 500mL | 4°C(None) 
Encore 250mL Disinfected 
Other: i Other 
Hexavalent Chromium Water 1L amber 120 mL H,SO, 
Percent Moisture Grab Soi Cubitainer HNO; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Spec. Cond. ]Temp. : Other: 5 VOA vial ~__ 500mL 4° C(None) 
Encore 250mL Disinfected 
Other: — Other 
Hexavalent Chromium 1L amber 120 mL H,SO, 
Percent Moisture Grab 7 Cubitainer HNO ; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 


‘or Lab Use Only (Time: Spec. Cond. [Temp. Other: Other: Other: VOA vial ___500mL |_} 4°C(None) 
Encore 250mL Disinfected 
ALYY 3) a 
Relinquished vy if. ; Tea? ‘Ss . a 
Ont? ( eoee (Yin 
es 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


Site/Study Name: 
___Tannery Sludge Farm Fields (Multiple) 


Site/Study Name: 
_____ Tannery Sludge Farm Fields 











EPE (meters) 


| _ippop__| 








(EPE (meters 
PDOP 


____ Tannery Sludge Farm Fields (Mult eeeeneereet 


Sample Comment (briefly describe where and how the sample was collected, station number, Sate type, etc.): 


AS Ss 


HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 
LABORATORY ORDER ID: 
WN Wannom Shipped-Carrier: 


KCRO NERO SERO “SLRO. »=SWRO.—WPP_~ Tape sealed and initialed 
HWP Other: x Hand Delivered No. Of Containers: 


For Lab Use Only 
Container Preserved 
Hexavalent Chromium Water ILamber __ 120mL H,SO, 
Percent Moisture Grab Cubitainer HNO; 
Composite Organic 2 oz glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 


Spec. Cond. |Temp. : Other: Other: VOA vial = 500mL |_| 4°C(None) 
Encore __ 250mL Disinfected 
Other: Other 


Hexavalent Chromium Water ILamber —__ 120 mL H,SO, 
Percent Moisture Grab Cubitainer HNO ; 
Composite Organic 2ozglass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Spec. Cond. [Temp. : Other: Other: VOA vial __ 500mL |} 4°C(None) 
Encore 250mL Disinfected 
Other: a 
Water ILamber __ 120mL 
Percent Moisture Grab Cubitainer 
Composite Organic 2 oz glass Nalgene 
‘Sample C Modified Sludge 8 oz glass IL 
or Lab Use Only [Time: Spec. Cond. |Temp. 7 Other: VOA vial ~_ 500mL. {| 4°C(None) 
Encore 250mL Disinfected 
Other: Other 
Hexavalent Chromium ILamber __ 120 mL H,SO, 
Percent Moisture Grab i Cubitainer HNO; 
Composite Organic 2 oz glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 


pH Spec. Cond. [Temp. Other: Other: Other: VOA vial ___ 500mL {_) 4°C(None) 
Encore ___ 250mL Disinfected 


fy Other: Other 
Relinquished By: if 
KeT be? ‘ 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


LDPR Code: 


FEPA8 





| {EPE (meters) 
| |PDOP 


LDPR Code: 


enlists Siar be FEPA8 











Site/Study Name: LDPR Code: 
Tannery Sludge Farm Fields (Multiple) FEPA8 


Sample Comment (briefl describe where and how the sample was collected, station number, sample type, etc.): 











Accuracy __(check one) 


Site/Study Name: : LDPR Code: 
{ 


eases __./annery Sludge Farm Fields | ___{Multiple) I FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Ae oe oe: 


15 NAD 83 Only): alae ~_ Accuracy _ (check one) ae Reference ID: 
Nic EPE (meters) | 











HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MONR-FSS-003 (03/08) 








MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 RB << 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Collector's Name: \ Description of Shipment 
ew \ ANN YNOYN Shipped-Carrier: 


(Please Print) oe ee Nas, UNSER VN ao St AN Te aes tny ee a Ba 
Affiliation: KCRO NERO SERO SLRO SWRO WPP Tape sealed and initialed 


DGLS HWP Other: x Hand Delivered No. Of Containers: 
For Lab Use Only 
Container Preserved 
Hexavalent Chromium Water ILamber __ 120 mL H,SO, 
Percent Moisture Grab Cubitainer HNO ; 
Composite Organic |  2ozglass Nalgene NAOH 
: Modified Sludge 8 oz glass IL HCL 
Spec. Cond. |Temp. : Other: Other: VOA vial ~_ 500mL 4° C(None) 
Encore ___ 250mL Disinfected 
Other: 
Hexavalent Chromium Water IL amber 120 mL 
Percent Moisture Grab Cubitainer 





Composite Organic 20z glass Nalgene 
Modified Sludge 8 oz glass IL 
Spec. Cond. |Temp. : Other: VOA vial __ 500mL 
Encore __ 250mL Disinfected 
Other: Other 


Hexavalent Chromium 1L amber 120 mL H,SO, 
Percent Moisture Grab J Cubitainer HNO; 
Composite Organic 2oz glass Nalgene NAOH 
Modified Sludge & oz glass IL HCL 
Spec. Cond. Temp. Other: Other: VOA vial __ 500ml |_} 4°C(None) 
Encore 250mL Disinfected 
Other: my Other 


Hexavalent Chromium Water ILamber ___ 120 mL H,SO, 
Percent Moisture Grab WA Soil Cubitainer HNO; 


Composite Organic 20z glass Nalgene NAOH 
Modified Sludge HCL 
Spec. Cond. 
2 ————EE 
Received By: 
Tne 


Encore Disinfected 


Relinquished By: Received By 


Temp. : Other: Other: VOA vial 4° C(None) 
Recetved By: : 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 a0f2 


Sample I.D. Letter Site Description 


Site/Study Name: County: LDPR Code: 
_____ Tannery Sludge Farm Fields __ (Multiple) _ FEPA8 


Sample ‘Comment. (briefly describe where and how the sample was collected, station number, sample type, « etc.): 


No SxTs 


les in UTM Zone 15 NAD 83 Only): 

















LDPR Code: 


es = _ __.1FEPA8 

















Facility ID; Site/Study Name: 
___ Tannery Sludge Farm Fields (Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, ‘sample type, etc.): 











“Accuracy __ (check one) 
EPE (meters) 
Site/Study Name: i LDPR Code: Job Code: 


etn ER ones preset _——__fam alGw GE annie case oe FEPA8 NJ10 


Su) ~< pe 


15 NAD 83 Only): __Accuracy _ - check one) [SampleReferenceID: = = = = = 


fa) LG 





HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDONR-FSS-003 (03/08) 














MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 Ogee 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 





LABORATORY ORDER ID: 


Collector's Name: Description of Shipment 
(Please Print) a CANN VSYY © Shipped-Carrier: 


KCRO ——-NERO SERO | SLRO. SWRO  WPP _ {[L__ Tape sealed and initialed 
HWP Other: x Hand Delivered No. Of Containers: 


For Lab Use Onl 
Sample Number Sample Analyses Sample y 
Eolleded Type Matrix Container Preserved 


Hexavalent Chromium IL amber 120 mL H,SO, 
Percent Moisture Grab ; 7 Cubitainer HNO; 
- Composite Organic 2o0zglass Nalgene NAOH 
HOLY) FOR UL were ae qb Modified Sludge ~ 8 02 ane iL HCL 
Spec. Cond. |Temp. : Other: Other: VOA vial eras 00mL 4° C(None) 
Encore 250mL Disinfected 
Other: om. Other 
Hexavalent Chromium ILamber —_ 120 mL H,SO , 
Percent Moisture Grab {Soi Cubitainer HNO; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Spec. Cond. |Temp. : Other: Other: VOA vial _ 500mL | 4°C(None) 


Encore ___250mL Disinfected 
Other: 


Hexavalent Chromium Water 1L amber = 120 mL 
Percent Moisture Grab Cubitainer 


Composite Organic 20z glass Nalgene 
Modified Sludge & oz glass = IL 
Spec. Cond. |Temp. : Other: Other: VOA vial ___ 500mL 
Encore 250mL 
Other: 
Hexavalent Chromium Water ILamber —__120mL 
Percent Moisture Grab Soil Cubitainer 


Composite Organic 20z glass Nalgene 
Modified Sludge 8 oz glass IL 


Spec. Cond. |Temp. : Other: Other: VOA vial me 00mL 


Encore __250mL Disinfected 
{) | eo Other: Other 
42 [LATIMES J Sr i a IC 
Relinquished By: Received By: Date: 
Relinquished By: Received By: Date: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody 


page 2 of 2 


Sample LD. Letter Site Description 


Facility ID: |Site/Study Name: County: LDPR Code: 








Tannery Sludge Farm Fields ee ae FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Le 











GPS Coordinates (Record Coordinates in UTM Zone 15 aD 83 Onl Accuracy (check one) _|Sample Reference ID: 


EPE (meters) 





Facility ID: Site/Study Name: : LDPR Code: 


Tannery Sludge Farm Fields (Multiple) FEPAS 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete.): 


Ze Sus 


GP. i (Record Coordi in UTM Zone 15 NAD 83 : Accuracy (check one) _|Sample Reference ID: 


Job Code: 
NJ10 
TSFF 


PDOP 


Facility ID: we Name: County: LDPR Code: 
_| Tannery Sludge Farm Fields (Multiple) FEPA8 


| 
| 


H 


Job Code: 
NJ10 
TSFF 


Accuracy (check one) Sample Reference ID: 





| __ EPE (meters) 
PDOP 


|LDPR Code: 


facet —_ Multiple) _____FEPA8 
Sample. Comment (t (briefly describe where and how the aa ea was cllesed. Station number, sample type, etc.): 


NJ10 
i. 





eS a 


Accuracy _ (check one) jSample Reference ID: 





:EPE (meters) ; 





HWP: Michael Stroh 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 





Al 


MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 B “5S 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Description of Shipment 
WY YY O-Y%. Shipped-Carrier: 


SD Soo : sae “~~ SERO ~— SLRO.--— SWRO.-—sd*D0 ~~ 1 Tape sealed and initialed 
DGLS Other: x Hand Delivered No. Of Containers: 
For Lab Use Only 
Container Preserved 
Hexavalent Chromium Water LL amber 120 mL H,SO, 
Percent Moisture Grab « Soil Cubitainer HNO ; 
Composite Organic 2 o0zglass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 
Other: Other: VOA vial __500mL | 4 4°C(None) 
Encore 250mL Disinfected 
Other: Zz 
Hexavalent Chromium Water 1E amber 120 mL 
Percent Moisture Grab , Soil Cubitainer 
Composite Organic 2 oz glass Nalgene 
Modified Sludge 8 oz glass IL 
Other: Other: VOA vial __ 500mL 
Encore __ 250mL Disinfected 
Other: Other 


Hexavalent Chromium _ Water 1L amber 120 mL H,SO, 
Percent cee Grab Soil Cubitainer HNO; 
Composite Organic 20z glass Nalgene NAOH 
Modified Sludge | 8 oz glass IL HCL 
Other: : VOA vial 500mL |_4 4°C(None) 
Encore 250mL Disinfected 
Other: ~~ 


Hexavalent Chromium y ILamber _ 120 mL 
Percent Moisture Grab 1 Cubitainer 


Composite Organic 2ozglass Nalgene 
Modified Sludge 8 oz glass IL 


Flow Spec. Cond. |Temp. Other: Other: Other: VOAvial — 500mL | \ 4° 
i a ee 
Other: Other 
Re d B it : ; ime: 
PTTL kN le Die y * 7 / 


Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Facility ID: |Site/Study Name: County: |LDPR Code: Job Code: 
___Tannery Sludge Farm Fields (Multiple) __|FEP A8 N J10 


Sample Col Comment (briefly de describe where and how the sample was collected, station number, sample type, etc.): 


IO SAS TSFF 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accuracy (check one) ‘Sample Reference ID: 


i|EPE (meters) ex | G} 





INJ10 


Bee 


7 Accuracy _ (check one) [Sample Reference ID: 
Facility ID: Site/Study Name: : LDPR Code: Job Code: 


; Tannery Sludge Farm Fields (Multiple) FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


2 POSS 























Accuracy 7 check one) ~|Sample eo ID: 


EPE (meters) | 2) 3 


.PDOP 
LDPR Code: 
._, FEPA8 








Accuracy _ “(check one) “TSample Reference ID: _ 
| |EPE (meters) | 
PDOP 











HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 Br Ss 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: —i—SSSSCi‘C 
Description of Shipment 

Shipped-Carrier: 

Tape sealed and initialed 

x Hand Delivered 

















bs vN\ WATS 
Affiliation: &p  KCRO NERO SERO SLRO—- SWRO WPP 
(circle one) DGLS HWP Other: 





No. Of Containers: 

































a Sample For Lab Use Onl 
Analyses 
Type Matrix Container Preserved 

Hexavalent Chromium ILamber —_ 120 mL H,SO, 
Percent Moisture Grab : 7 Cubitainer HNO; 

x Composite Organic 2 oz glass Nalgene NAOH 

Modified Sludge }_ 8 oz glass IL HCL 

D.O Flow pH Spec. Cond. [ Temp. Other: Other: Other: VOA vial 500mL 4°C(None) 


Encore ___ 250mL Disinfected 
ee, Other: 


~"THexavalent Chromium Water ILamber 120 mL 
Percent Moisture Grab Sot Cubitainer 
‘ x Composite Organic 2 oz glass Nalgene 
fo L &teEnN Ayan Sis Modified Slirtec 8 oz glass iL 
pH Spec. Cond. {Temp. Other: Other: Other: VOA vial ~_ 500mL 4° C(None) 
Encore 250mL Disinfected 
Other: — Other 


iexav alent C Chromium Water ILamber 120 mh 
{Percent Moisture Grab AY Soi Cubitainer HNO 3 
| 251 x Composite Organic 2 oz glass Nalgene NAOH 
Modified Sludge j & oz glass IL HCL 
D.O Flow pH Spec. Cond. |Temp. Other: Other: Other: VOA vial = 500mL 4° C(None) 
Encore 250mL Disinfected 


















So ciao Ce ee Other: ~~ Other 
; i 7 0 ee a a A = z ze 7 am 
Hexavalent Chromium Water ILamber 120 mb HSO, 
Percent Moisture Grab v Soil Cubitainer { HINO; 
(+tS> { x Composite y Organic 2 oz glass Nalgene | NAOT 
Modified § 0 -Sluige j & vz glass IL Hcl : 
bane TAs Wha bor Othe, LH POA 50m. ai ae COON AG) : 
| : oe cas | a eo 3 ‘954 
bricore 250mL Disinfecied 









Other: Other 


Relinquished “0 


Relinquished By: , 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 




















_ MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample LD. Letter Site Description 


Facility ID: Site/Study Name: County: = LDPR Code: : 
Tannery Sludge Farm Fields _ (Multiple) FEPA8 
Sample Comment (briefly describe where aud how the sample was collected, statiun auibder, samople type, vin: 


(Son canoe | | 
GPS Coordinates (Record Coordinates in UTM Zoe {5 NAD 83 Only): Aceuracy (check one) 
__X Easting ae 7 7 Y Northing nd .EPE. (meters) 


Facility ID: ‘Site/Study Name: mean “County: ~~~ ~~~ Ss (LDPRCode:.S*S*«S 0 Codes 
Tannery Sludge Farm Fields : (Multiple) _FEPAS NJ10 


Sample Comment (briefly aves where and how the sample was collected, station number, sample type, ete. ae TSFF 


WAS | DUS 


GPS | Coordinates, (Record € Coordinates i in UTM Zone 15 NAD 83 Onl 


- X Easting y¥ YNorthing 





__ Accuracy __ (check one) (SampleReferenceID: = 


Z| 


Facility ID: Site/Study Name: “County: a LDPR Code: 
Tannery Sludge Farm Fields = ——s—<—ts (Muu tiple) FEPAS8 





Sample Comment (briefly describe he where and how the sample was ‘collected, station number, sample type, ete.): 


(GY re 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accuracy (check one) _ Sample Reference ID: 
x _ Y Northing eter { -EPE mere 








(SiteSendy Name: : nde: ‘Job Code: 
____Tannery Sludge Farm Fields _ (Multiple) 'NJ10 
Sample Comment (briefly @escribes where and how the sample was collected, ‘station number, sample type, etc. yr TSFF 
} 
| 


OD SOs | 


GPS Coordinates (Record | Coordinates ‘in UTM Zone 15 NAD 83 3 Ont: yr ae | Accuracy _ nie __Gheck one) _ ___Sample Reference ID: 
XEasting ler | NO ae _,EPE (meters) | ZY. 


iPDOP i 








HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 am y 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Collector's Name: 1 
(Please Print) _—-™ Ww 










LABORATORY ORDER ID: 








Description of Shipment 
Shipped-Carrier: 












Affiliation: SP KCRO NERO SERO. — SLRO Tape sealed and initialed 
(circle one) | ______DGLS _HWP _ Other: eee ent nh x_Hand Delivered eee No. Of Containers: uv 
For Lab Use Onl 
Sample Number Seuiple Analyses Sample 
Collected Type Matrix Container Preserved 
Date: Hexavalent Chromium Water ILamber __ 120 mL H,SO, 
oaoy Y 510 Percent Moisture Grab Soil Cubitainer HNO; 
\-2 - ( 2 - x Composite ; Organic 2 0z glass Nalgene NAOH 
: 2 ple A) _ _ Hove co Lave =e fw Pay C75 Modified Sludge P8ozglass IL HCL 
Pe Lab Use Only Time: Other: Other: FOA vial __ 500mL { 4° C(None) 
Encore 250mL Disinfected 
Fal bf z Lb 1704 | : Dee Pe ssteetes Ba ee ee | Other: Other 
Date: Hexavalent Chromium. , | os Water ILamber __ 120 mL H,SO, 
\ (040d \ Percent Moisture Grab Soil Cubitainer HNO ; 
S \ - 2S nce Composite Organic 202 glass Nalgene NAOH 
camps Bl B) oa Modified Sludge | 8 oc glass IL HCL 


Other: Other: VOA vial 500mL 4° C(None) 
Encore ___ 250mL Disinfected 


Other: 
SL oe pares = maha eae " sCiseet ene a eI a ine ee, Sy 


Date: e Hlexavalenv ‘Chromo Water “IL amber 120 mL 










































Percent Moisture Grab Soil Cubitainer 
(- 2¢- ) x Composite Organic 2 oz glass Nalgene 
| Modified Sludge 8 oz glass IL 
For Lab Use Only {VTime: D.O Flow pH Spec. Cond. |Temp. Other: Other: Other: VOA vial 500mL 
Encore —_ 250mL Disinfected 
__t itt leses ese Ne oy SN te eer nsec Pe aREeee! (6 Other: Pen —_ Other 
_ [: lexav alent chemi mes HS ee = ey fa Fer i = ater _ amber 120 mL. H»SO, 
Percent Moisture Grab (Soul Cubitainer luce HNO; 
: x Composite Organic 2 oz glass Nalgene NAOH 
' | Ln o> fot Be sala A a 7 AN 5 Mod ‘tel [- Sadie Ror oie i = HC. 
" On ie te toh F wi Teer. Tce) Othe ieee = POL et star 1 pa ne | 
% i -— F eicute  250iuE F spivpaiereel ! 
i | Asis. A 7 {less a er Other: a a Other 
He. cHngquished “Le th 1 Dai as a : j Z ; a 1 
lecinenithed By: Received By: 7 ina a 








Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MPNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 


a a Te a 


Site Description | 


Site/Study Name: County: 7 “"LDPRCode: hob job Code: a 
Tannery Sludge Farm Fields (Multipie) FEPAS8 NSIC 
Sample Commeni (brieily describe wicre and iow the sawple wae ciilected, station muinver, Sample type, cic.): 


| TVSFF | 
: DATS | 
























Facility ID: 























| GPS Coordinates = (Record Coordinates inf 'TM 7, Zac 13 NAN &2 Oulyy Accuracy whech acy Suing! slo Refevence 
X Easting —-¥ Northing LPE. (meters) “) | | 
eee anes nee oa ee lea ate lg teh DOP faa Re ate eer ed | 
Facility JD: a ~~ Sit Site/Study Nan: SSS ‘County: ee SEDER Code: = SSS~*«S 0 Code: 
Tannery Sludge Farm Fields (Multiple) .. FEPA8 NJ10 






Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete.): 


ID. Sc eS | Pe 


GPS ¢ Coordinates s (Record Coordinates i in UT. Zone 15 NAD 83 Only): a a 7 ; ~ Accuracy te (check one) ~ Sample Reference ID: 

















; X Easting _ Z Y Northing _ ee 7 ‘EPE (meters) 
ee cee pera eee 
Facility ID: ‘Site/Study Name: wa og ~ County: nee eee ~— EDPR Code: cs, ‘Job Code: 






__.. Tannery Sludge Farm Fields — : (Multiple) | _ FEP A8 NJ10 
Sample Comment (briefly describe ‘where and how the sample w collected, ‘station number, sample type, ete. yr 


















'TSFF 
|. See | : 
GPS Coordinates (Record Coordinates i in UTM | Zone 15 NAD. 83 uly): a “a Accuracy (check one) ' Sample Reference ID: 
_XEasting it ~«sS Northing - _EPE (meters) | 277... 
FES REI Laced etedetotied wt PDOP _ __.-.. | 
Facility ID: couestudy Name: "County: ——- ~~ |LDPR Code: — ~ dob Code: 
Tannery Sludge Farm Fields | _.(Multipley -FEP AS NJ10 






Sample Comment (briefly, describe weal how the sample was collected, ‘station ‘number, ‘sample type, etc. ) 


Does | bead 















GPS Coordinates s (Record Comratnatesin in UTM Zone 15. NAD 83 83 Only): hada ae ' Accuracy 7 7 (check. one). ‘Sample Reference ID: — . 
hol eEastiog oT. ) jorthi 7: | = EPE (meters) | meter) 2 Y4 ao os a 


HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 





MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Page | of 2 





LABORATORY ORDER ID: 





















Collector's Name: - \ 
(Please Print) “WN Me V\ WS ¥ \ Shipped-Carrier: 
Affiliation: ESP et oe SERO SLRO SWRO WPP Tape sealed and initialed 
(circle rele one) _ DGLS | s Other: x Hand Delivered No. Of Containers: 
° ren SS ee RE OS Fee ee a be Mee. Wt y's alls SRR T ES OEE GR Cee” {ier penceanlennmealanis SSE Te 
Sample For Lab Use Only 
laa: Number Analyses 
Collected Matrix Container 








Water 1L amber 
Soil Cubitainer 


Organic 


fiavalent Chom. Chromium 
Percent Moisture 








__ 120 mL 





Grab 


x Composite 2 oz glass Nalgene 








Modified Sludge 8 az glass I, 
Other: Other: TOA vial _—_ S0OmL 
Eneore a 250mL 





Other: 





aye Date: (exace lent Chromium iLamber 120 mb 
0 At Percent Moisture Grab Cubitainer 
0 a (An x Composite Organic 2 oz glass Nalgene 
Sample C Modified Sludge 8 oz glass IL 
( ; Encore 250mL 
Te Oe ee eee Other: ay 
Hexavalent Chromium Water I!Lamber —_ 120mL 
Percent Moisture Grab Soil Cubitainer 
of | x Composite Organic 20: glass Nalgene 
tee .y) fort ee. ’ < Modified Slautae J So: glass ik 
AT. HO i inl] on £ Other Othei: PCat vpal 





" 
eee 
: A ae 


Reeeir ed < 





pee 
















Received By: 


MDNR Environmental Services Program 


2710 West Main, Jefferson City, MO 65109 (573) 526-3315 





Modified Sludge 8 az glass IL 
* Plow aa pl oe Spec. Cond. | ? Other: Other: VOA vial ~_ 500ml. 
Encore 250mL 
: eee eee _— b> Am ttn ee — ase 2; Other: a 
iavalent Chromium S08 ee ee Water fLamber __ 120 ink, 
Percent Moisture | Grab Soil | _ Cubitainer 
x Composite Organic 2 az glass Nalgene 





1 aa) 


Description of Shipment 


Preserved 


H,SO, 
HNO; 
NAOH 
HCL 
4°C(None/ 
Disinfected 
Other 
11.50, 
HINO; 
NAOH 
HCL 

4° C(None) 
Disinfected 
Other 
H,SO, 
HNO ; 
NAOH 
HCL 

4° C(None) 
Disinfected 
Other 
H;SO, 
HNO; 
NAOH 
ACE 








SOB GL [ y) Cy iVone; % 


| Lneore ss 250mL 
Other: 


Disinfec ted 
Other _ 


Shen pes Se Tim | 


MDNR-FSS-003 (03/08) 





MDNR Field Sheet and Chain of Custody page 2 of 2 








































Site Description | 

Facility ID: Site/Stady Name: County: — LDPRCode: ~~ —~—~S«Job Code: | 

Tannery Sludge Farm Pies. ee FEPAS8 NJ10 | 

mpie Coniiacnt (briefly describe wiere and ow the saapie was colested, siation auimber, ctmple pa, of¢.): riot oat " 

| Sample | i J TSIF | 
| | ) 3 = * | 
| A a Coordinutes (Reew: J Conrtinaies in UTI Zonc TS MADS? Gah Aas da acy ne ek Geigy, UP yey Ostet 50: : 
| [ ihn Seg e es Noreen i oe ? 4 
; - FeciityID: = ——~—~—~—~—~—~«SSite/Study Name: SSSsSst=~—<S~S*é‘é‘~™*‘Swty: S”S™S™*~*~*C* PRC: SSCS Cokes 
| Tannery Sludge Farm Fields (Multiple) FEPAS NJ10 | 


{ . ° Pa 3 
iSample Comment (briefly describe where and how the sanple was coiiccted, station number, sample ty pe, ete.): 


























H] 
Sample oe Sot S TSFF 
B GPS } Coordinates (Record Coordinates i in UTM Zone 15 NAD 83 Only): - et Accuracy _ (check one) Sample Reference ID: 
_ XEasting +» - YNorthing — > s "_ EPE (meters) r 
pT TRaciity DD tst~<CS~sti‘ié‘ te/Study Name: oe ae a eas nts 7 eee ages ae “LDPR. Code: ee Job ‘ode: a 
| Tannery Sludge Farm Fields _ (Multiple) = XRF EPAS NJ10 
Sample Comment (briefl describe where and how the sample was coliected, station number, sample ty e, ete. 
Sample |" a : ae ae TSFF 
T4 Svrs 
C IGP Ss Coordinates (Record Coordinates i in UTM Zone 15 NAD 83 Only): : ; Accuracy (check onc) — Reference ID: i 
|  fentene x Easting de ee Y Northing ; a : EPE (meters) - 24 | 
ees ie eee rere ant ee ht nen rad ee) eae rear ene eee Ma ear eer | 6) Lee ee - 
Facility ID: - SiteStudy Name: —“(‘é!!O!O!!O!U County: “LDPR ¢ Code: ‘Job Code: 
__ Tannery Sludge Farm Fields (Multiple) ‘FEPAS8 'NJ10 
Sample Comment (briefly describe where and how the sample was coliected, station ‘number, sample type, ete.): 
D ‘TSFF 
GPS Coordinates (Record ¢ Coordinates i in TM Zone! 151 NAD $3 Only): Accuracy _ __ (check one) ‘Sample Reference ID: 
"YW Northing _ Sek eee : “EPE (a (meters) ) . 


HWP: Michael Stroh 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 













O) 
\ 
K 


MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 





























re arin Serer 4 2 Ne , ‘ ANE RO cee SE PR a AS sa, cl + 2 Gene oy Shipped-Carrier: 
Affiliation: ~ EsP_D KCRO NERO SERO “" SLRO“SWRO "WP? Tape sealed and initialed 
(circle one) DGLS Other: x Hand Delivered No. Of Containers: 
For Lab Use Only 
Sample Number Sample Analyses Sample 
Collected Type Matrix Container Preserved 
Hexavalent Chromium IL amber me 120 mL H,SO, 















Percent Moisture Grab 


Composite 
Modified 
Other: 


Cubitainer HNO ; 
20z glass Nalgene NAOH 


8 oz glass IL HCL 

VOA vial __ 500mL |_] 4° C(None) 
Encore 250mL Disinfected 
Other: —_ 
IL amber 
Cubitainer 

2ozglass Nalgene 

& oz glass IL 
VOA vial __ 500mL 
Encore 250mL 
Other: 74 
IL amber 
Cubitainer 





Spec. Cond. |Temp. Other: 






















Water Cz 120 mL 








Grab 


Composite 
Modified 


Other: 







Organic 
Sludge 
Other: 





Spec. Cond. /Temp. Other: 




















120 mb 








Water 
Grab 
Composite 
Modified 

Other: 







Organic 
Sludge 
Other: 


20z glass Nalgene 

8 oz glass IL 
VOA vial 500mL 
Encore ~ 250mL 
Other: =, 
ILamber 120 mL 
Cubitainer 






Spec. Cond. |Temp. Other: 

















Grab 
Composite 
Modified 


Other: 


20z glass Nalgene 


8 oz glass IL 

VOA vial __ 500mL 

Encore 250mL Disinfected 
Other: 7 Other 


L< <hr aN 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



















MDNR Field Sheet and Chain of Custody page 2 of 2 


|Site/Study Name: County: ‘LDPR Code: 
| Tannery Sludge Farm Fields — (Multiple) PEP A8 





Sample Comment (briefly d describe where and how the sample was collected, station number, sample type, etc.): | 


Accuracy (check one) {Sample Reference ID: , 
EPE (meters) 


\Site/Study Name: 
| Tannery Sludge Farm Fields 








Accuracy = (check one) |Sample Reference ID: 


Site/Study Name: LO ae Code: 
Tannery Sludge Farm Fields 








Accuracy (check.one) ae Reference ID: 


Facility ID: |Site/Study Name: : LDPR Code: 
L Tannery Sludge Farm Fields ___.|FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc. : 


aw OSes 2 


GPS | Coordinates (Record e cordinates | in UTM Zone 15 NAD 8 Ee Only): Accuracy (check one) a {Sample Reference ID: 
: ‘astir aes [oe i: : A | TEPE meter) | 
[PpoP 


























| HWP: Michael Stroh 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 





LABORATORY ORDER ID: 





Page | of 2 




















Collector's Name: 


(Please Print) > 4 















se ~~ SERO SLRO- SWRO- -WPP_— 


Other: 


KC ae 


Hexavalent Chromium 
Percent Moisture Grab 
Composite 
Modified 


Other: 


Organic 
Sludge 


Spec. Cond. |Temp. Other: 










Grab 
Composite 
Modified 


Other: 


Soil 
Organic 
Sludge 


Spec. Cond. |Temp. Other: 





Water 
Soil 
Organic 
Sludge 
Other: 


Hexavalent Chromium 
Percent Moisture 













Grab 
Composite 
Modified 


Other: 












Sample C, 
or Lab Use Only 











Spec. Cond. {Temp. 


Water 
Soil 
Organic 
Sludge 
Other: 


Hexavalent Chromium 
Percent Moisture 


ee de i _ “ 


Dal ae Sa aN 









Grab 
Composite 
Modified 

Other: 







or Lab Use Only 


Relinquished By: ; 
7 
Pen AA [7 Zi rV2 


MDNR Environmental Services Program 2710 West Main, Jeffersan City, MO 65109 (573) 526-3315 


Container 


IL amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 
Other: 

1L amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 
Other: 

IL amber 
Cubitainer 
2 oz glass 
& oz glass 
VOA vial 
Encore 
Other: 

IL amber 
Cubitainer 
2 oz glass 
8 oz glass 
VOA vial 
Encore 
Other: 


pene real a 


__ 120 mL 


Nalgene 
IL 


___ 500mL 
__ 250mL 


120 mb 


Nalgene 
IL 
___ 500mL 
___ 250mL 


__ 120 mL 


Nalgene 
IL 


__ 500mL 
~_ 250mL 


__ 120 mL 


Nalgene 
IL 


___ 500mL 
___ 250mL 


No. Of Containers: 


For Lab Use Only 








Preserved 










rz 


H,SO, 
HNO; 
NAOH 
ACL 

4° C(None) 
Disinfected 


Disinfected 
Other 
H SO, 
HNO; 
NAOH 
HCL 

4° C(None) 
Disinfected 
Other 
H,SO, 
HNO; 
NAOH 
HCL 

4° C(None) 
Disinfected 
Other 


MONR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 
Sample I.D. Letter Site Description 


Facility ID: piteomay Name: County: 'LDPR Code: 
Tannery Sludge Farm Fields me (Multiple) FEPAS 
Sample Comment (briefly describes where and how the sample was collected, station number, sample type, etc.): 





i ne ee 


Accuracy (check one) Sample Reference ID: 
__|EPE (meters) 


PDOP 
Facility ID: iSite/Study Name: : LDPR Code: 


Tannery Sludge Farm Fields __ FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, et etc.): 


Peles 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): i Accuracy (check one) _ {Sample Reference ID: 
_EPE (meters) 





Site/Study Name: County: LDPR Code: Job Code: 
Tannery Sludge Farm Fields (Multiple) FEPAS8 ~ INJ10 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 











Accuracy __(check one) _ {Sample Reference ID: 
|EPE (meters) 











HWP: Michael Stroh 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











<5 
MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 yt 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Collector's Name: 


(Please Print) _ = KW PRAY VYOM 
iati ee nee SERO SLRO 
Other: No. Of Containers: 


For Lab Use Only 
Container Preserved 
Hexavalent Chromium , TOC, pH, Water ILamber __ 120 mL H,SO, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab Soil Cubitainer HNO, 
Composite Organic 2 oz glass Nalgene NAOH 
Modified Sludge 8 oz glass IL HCL 


Time: Flow Spec. Cond. Temp. : Other: Other: VOA vial ___ 500mL 4° C(None) 
Ize Encore __ 250mL Disinfected 
OtherZ \Olac k 
Date: Hexavalent Chromium , TOC, pH, Water ILamber ___ 120 mL 
)QX% Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V. Al) Grab A Soil Cubitainer 
y > |-2! D Composite Organic 20z glass Nalgene 
Sample B Modified Sludge 8ozglass __IL 


Other: Other: VOA vial ___500mL / 
Encore ~~ 250mL Disinfected 
Other, olee Ke Other 


Date: Hexavalent Chromium , TOC, pH, Water ILamber __120mL H,SO, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab Soil Cubitainer HNO; 
Composite Organic 2o0z glass Nalgene NAOH 
Sample C Modified Sludge 8 oz glass IL HCL 
or Lab Use Only oe ee | eed Temp. : Other: Other: VOA vial __ 500mL 4° C(None) 
Encore 250mL Disinfected 
eee Other: 
Date: Hexavalent Chromium , TOC, pH, Water ILamber ___120mL 
a Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab Soil Cubitainer 
Composite Organic 2o0zglass Nalgene 
Sample D Modified Sludge 8 oz glass IL 


Other: Other: VOA vial __ 500mL 
Encore ___250mL Disinfected 
Other: Other 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


Facility ID: Site/Study Name: | County: |LDPR Code: 


i _____ Tannery Sludge Farm Fields aieese. (Multiple) __'FEPA8 
Sample ¢ Comment. (briefly describe where and how the sample was collected, station number, sample type, etc. ): 


“2s 
in UTM Zone 15 NAD 83 Only): . : Accuracy 7 (check one) Sample Reference ID: 
== SY Nerthiag me EPE (meters) 














| Site/Study Name: 
ye Tannery Sludge Farm Fields (Multiple) — FEPAS 
etc.) 


a 


Accuracy __ (check one) _ Sample Reference ID: 


| _|EPE (meters) | ee Ss 


Facility ID: i : LDPR Code: 


Tannery Sludge Farm Fields (Multiple) __|FEPAS 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 








Sample Comment (briefly describe where and how the oe was collected, station number, sample type, 








GPS C Coordinates ere Coordinates i in UM Zone 15 | NAD 82 83 | Onl ): die "Accuracy + (check one) ~_|Sample Reference ID: 
Aes oe, eae E ee ee : ir : geese JEPE E (meters) | 








ene A 


|Site/Study Name: 
ed ___ Tannery Sludge Farm Fields __ (Multiple) _ 








Fa Saga an en ca dace nae 
_ Accuracy _ a _ (check one) =" Reference ID: 


ERE (meters) 





HWP: Michael Stroh 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 
















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 















Collector's Name: Sean Counihan 


(Please Print) _ >< ee Sg Does Ore Bae ee ee Fe Sas 
iation: ae Pa SERO SLRO SWRO WPP 
DGLS Other: x Hand Delivered No. Of Containers: 


Sample Sample For Lab Use Only 
Sample Number Analyses 
Collected Type Matrix Container Preserved 


Total Metals (Cr) Water ILamber __120mL H,SO, 
Soil Cubitainer HNO 3 
Organic 2ozglass Nalgene NAOH 
Sludge 8 oz glass IL HCL 
Other: VOA vial —__500mL [__ 4°C(None) 
Encore ba 250mL Disinfected 
Other: Other 
ILamber __120mL H,SO,4 
Soil Cubitainer HINO; 
Organic 20z glass Nalgene NAOH 
Sludge 8 oz glass __ IL HCL 
Other: VOA vial S00mL 4° C(None) 
Encore 250mL Disinfected 
Other: 
ILamber ___ 120 mL 
Soil Cubitainer 
Organic 2o0zglass Nalgene 
Sludge 8 oz glass IL 
Other: VOA vial —__ 500mL 
Encore ns 250mL 
Other: — 
Water ILamber __120mL 
Soil Cubitainer 

















































Composite 
Modified 


Other: 













Spec. Cond. |Temp. Other: 

















Total Metals (Cr) 


Mey, Cy, 














Grab 
Composite 
Modified 


Other: 































Grab 


Total Metals (Cr) 
Composite 
Modified 


aa Spec. Cond. |Temp. Other: 
Hee Ch, 
ime: eae Cond. |Temp. Other: Other: 


Grab 
Composite 












Organic 20z glass Nalgene 
Sludge 8 oz glass IL 


é Modified 
Other: VOA vial __500mL 
Encore ___250mL Disinfected 


or Lab Use Only Flow Spec. Cond. {Temp. Other: Other: 
Other 


Received By: Time: 
a se ee _ta4 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 
Facility ID: Site/Study Name: County; ; LDPR Code: 
Tannery Sludge Farm Fields pave CWanan FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Sample from well nese Loc. 102 
Ape he HACE Aton etl. BOAS’ Tne 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl Accurac check one) a Reference ID: 


ERE Amecers)| Parcel 3383 


Facility ID: Site/Study Name: County: LDPR Code: Job Code: 
PE aeySlade em Ti ae 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Field Bl a 
t Set Cod on RHle + poasu3 
E rs ei ee Wiverthigg 








(check one) |Sample Reference ID: 


{ERE (eters Parcel 3383 








Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Duplicate 
hse Spe cihon atl e be 93 one 





Sample Reference ID: 


PEPE meters) Parcel 3383 


Facility ID: Site/Study Name: : LDPR Code: Job Code: 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 





GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accurac (check one) _|Sample Reference ID: 
ee & Hee sy Nortiiegs =e EPE (meters 
PDOP 

































































MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















Fo HO MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
> By FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Collector's Name: «| 
Please Print, BB C OVA YN 


SLRO SWRO 


SampleNumber | cotectea| Number 


x Composite 


‘Sample A 


Hexavalent Chromium , mH, met ct 


x Composite 
Modified 


Other: 


Bate [Hexavalent Chomium Gy ryote 
(4) 


x Composite 


x Composite 


Sam ple D 


77 
_& CID) AF 


Received By: 
Vala 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 














MDNR-FSS-003 (03/08) 

















Levee cane IS A Rae i, Ee On mens Sem AY 


MDNR Field Sheet and Chain of Custody 


Site Description 
Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPA8 


page 2 of 2 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


bets Coordinates — Ctoudinates | in UTM Zone 15 NAD 83 Only): Accurac check one Sample Reference ID: 


Shyeg | \EPE (meters) 
| |PpOP 
LDPR Code: 


FEPA8 


Site/Study Name: _ 
Tannery Sludge Farm Fields 


Accurac check one) {Sample Reference ID: 
| JEPE (meters 3 i 
por | ID 


- ~——si«‘«‘«*«*d*S ite/Study Namee Name: ~_‘ [County: ~‘ LDPR Code: 
Tannery Sludge Farm Fields ultiple) FEPAS 


aed 


Meds S00 eect ates (Record Coordinatcs t in UTM one 15 NAD 83 ALE Accurac (check one) 


at Reference ID: 
a | __|EPE (meters) 4 ] eo 
|_|PDOP___| 
Facility ID: 


Site/Study Name: County: LDPR Code: Job Code: 
Tannery Sludge Farm Fields ultiple 


FEPA8 NJ10 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Y Ut TSFF 


oes Coordinates eer Coordinates | in UrM pone on BE 83 Only): Accurac (check one Sample Reference ID: 


|_|EPE (meters) | 415 
|_IPDOP __ 


P; Michael Stroh 7 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD . i 4 


LABORATORY ORDER D:_[DOAOKA00A 





. : 4 Description of Shipment 
2aw Le Un Non Shipped-Carrier: 


KCRO__. NERO SLRO SWRO Tape sealed and initialed 
x Hand Delivered ; No. Of a 








x Composite 


Date: 


}00030 & | 1-27-10 


‘Sample D 


; : te ea 
3 71) 

ian: PA al 
me Zs 2 ee we Is 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















Se ieee caging oo mR EEN LEE Ome wn Ee mrRMNHE EE 


MDNR Field Sheet and Chain of Custody 


Sample I.D. Letter Site Description 


Facility ID: Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


page 2 of 2 


Sample Reference ID: 
| JEPE (meters) 5 | 9 
| [ppor _i| 


Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields 


|GPS Coordinates econ Coordinates i in 1 UTM Zone 15 NAD 83 Onl Accurac check one) 
|| ae (meters 


Facility ID: Site/Study Name: LDPR Code: 
Tannery Sludge Farm Fields 


FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample Gee etc,): 


|GPS Coordinates (Record SUED in ur ean iS NAD 83 Only): Aeccurac (check one) |Sample Reference ID: 
3 | |EPE (meters) 50 5 
| _|PDOP 


—— ID: ———-s. Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple 


FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Le 


IGPS Coordinates (Record Coordinates | in CEM Zone > ao _ Only): Accurac (check one 2 Reference ID: 
 — (meters 46 5 
| _|PDOP 





HWP: Michael Stroh “” 


Rus Le® Vue on joc 24 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 ee 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD | 54| 


») 
LABORATORY oRDERD:___/00dda Od 


Collector s Name: > 
| ‘Please Print Sean C OouUnN | eee 
: Affiliation: (ESP) KCRO NERO SERO SLRO SWRO 
DGLS { DWP) Other: 


(circle one) 


x Composite 
Modified 


: Flow Spec. Cond. |Temp. : Other: : 
ws : 


Hexavalent Chromium 
j Tp Vie 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 , MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


; Site Description 
Facility ID: Site/Study Name; County: LDPR Code: 
Tannery Sludge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Me Coordinates (Record Cour dinates | in UTM Zone ck NAD tl Only): Accurac check one eg Reference ID: 


| |EPE (meters) 
| [PpOP_istf 


LDPR 2. 


Mees Coordinates second Coordinates i in n UTM Zone 15 oer 83 Only): Accurac check one) |Sample Reference ID: 
fil Eve meters) 3Z & 


~~ |LDPR Code: 
FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


iS 
(2 
GPS Coordinates (Record oor aaats in ui ane 15 NAD 83 Ae Accurac check one) {Sample Reference ID: 
—————— con | _|EPE (meters) 3 
|_|PDOP ZO 
LDPR Code: 


FEPA8 


Sample Comment (briefly describe where and how the Sale was collected, station number, sample Poors etc.): 


| _|EPE (meters) 


GPS Coordinates ae Coordinates i in UTBE oe or BAT 83 Only): Accurac (check one Sample Reference ID: 
|_|ppop D2. © 


HWP: Michael Stroh” 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


wn 
ee) 


LABORATORY ORDER ID: AO AWHY 


Collector's Name: . ( ‘ ea 
(Please Print) _ COWWM ON NAW 


Affiliation: (ESP ) KCRO poe ae SLRO SWRO 
(circle one, DGLS fr) Pye) Other, 


Modified 
Other: 


Grab 


Composite 
Modified 


Other: 


Grab 
Composite 


Modified 
Other: 


Hexavalent Chromium 7 
M01 Se 
Co # 


Grab 
x Composite 
Modified 


we By: a amma Received By: : 
o Ue NLA ©) Ve “Le itn 


eae L 
‘mmetl LHe p- 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3315 MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


or 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): {Sample Reference ID: 


|_|EPE (meters) | 
a es MO oe se 320 


Facility ID: Site/Study Name: : LDPR Code: 


Tannery Sludge Farm Fields i FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


DA zs | 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accurac check one) {Sample Reference ID: 


; |__|EPE (meters) | 
SR ese A oo ont 520 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple’ FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Le 


GES Soci anne ies (Record Ccordinates) in UTM Zone hs NAD 83 BLAME Accurac “(check one) {Sample Reference ID: 
| |EPE (meters) . 
|_|PDOP 3 oS 


oo ID: wee Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple FEPA8 


a 75. (briefly describe where and how the sample was collected, station number, sample type, etc.): 


GES 2“ (Record scons in UTM Zone. = SoD 83 Only): Accurac (check one) 2 Reference ID: 


|_|EPE (meters) | 5 
|_[ppop____| Ez 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD K9 | 


LABORATORY ORDERD: j0)20Q00% 





Collector's Name: 


Pom Ba CK LIzI 





SLRO SWRO 


x Composite 


Grab 
Composite 
Modified 


Flow Spec. Cond. |Tem : Other: 
; "3020 


Date: ; 
[26-70 Composite 
a le C Modified 


Grab 


Composite 
Modified 


Other: 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 . MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody 


Sample I.D. Letter Site Description 


page 2 of 2 





GPs Coordinates (Record Coordinates i in UTM Zone 15 NAD 83 Only): Sample 79 te ID: 


| |EPE (meters) 
| _[PDOP 


Facility ID: Site/Study Name: _ LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Cre SR (Record Coordinates! in n UTM Zone 15 NAD ee Only): Accurac check one) Pe on I: 


[| _JEPE (meters) | 
__|_|PDOP___. 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


DU 


GPS Coprdinstes (Record Coordinates i in UTM eis 15 _— = Only): Accurac (check one) Tee Reference ID: 


ee eet gree eee eee] |_[ppop___| 

Facility ID: Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields ip FEPAS8 

Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


SS ID: —— Name: County: "_ [LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS 


GPS Coordinates arene Soontinal cs in UTM Zone ist NAD Ls Onl yz Accurac (check one Sample Reference ID: 


He] 326 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 626-3315 MDNR-FSS-003 (03/08) 
ea eee nano ag NS ta 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 7} 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B | 


LABORATORY ORDER D:_|) 0202 aes 


Shipped-Carrier: 
Tape sealed and initialed 
x Hand Delivered. 







Collector's Name: 


‘Please Print : ¥ L cR 
Affiliation: eee 


(circle one) 





















SLRO SWRO WPP 









No. Of Containers: + 


Grab 
x Composite 
Modified 


Other: 





Grab 
Composite 
Modified 


Other: 



















amos Grab 


Composite 
Modified 
Other: 






Hexavalent Chromium 
















oF, most 


Grab 
Composite 
Modified 


Other: 


Bret . £ 
Pa Ve awa 
Re! Seal By’ * Received ree : Vy 
LEWIN Lye Ww = 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



















MDNR Field Sheet and Chain of Custody 


Sample LD. Letter Site Description 
fy oe Facili Pea Site/Study Name: County: LDPR Code: 
: : : Tannery Sludge Farm Fields ultiple 


page 2 of 2 


| |EPE (meters 
| _|PDOP 


Site/Study Name: LDPR Code: 


Tanne Sludge Farm Fields 


GES Coordinates Ce cord Coordinates i in 1 UTM a ue NAD 83 Only): Accurac check one) 


ee | |EPE (meters 
ee |"fppor 


| ~ ‘|FacilityID: Site/Study Name: County: “|LDPR Code: 
Tannery Sludge Farm Fields (Multiple) 


FEPA8 


sane oee Reference ID: 


GPS coordinate (Record Coordinates i in UTM Zone 15 NAD 83 amieas Accurac (check one) es Reference ID: 


|_|EPE (meters) | oO 
|_(PDOP __| 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple 


FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


ESS 


ee) 
|_lppor __ 
REMARKS: 


HWP: Michael Stroh — 





MDNR Environmental Services Program 


GPS Coordinates Cerra Coordinates i in UTM zone el aot 83 Ont ): Accurac (check one oe, Reference ID: 


2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B3 ] 


LABORATORY ORDER 1:__ [6040 a Oda 


Shipped-Carrier: 
SLRO SWRO Tape sealed and initialed 
x Hand Delivered uc. ot Containers: 





x Composite 


x Composite 


R a 
ey eceived By: e. “p - 


Relinquished By: Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3315 MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody 


Sample I.D. Letter Site Description 


page 2 of 2 


LDPR Code: 


FEPA8 


oes oem aces Coordinates in UTM eons 15 ne 83 Only): ae Reference ID: 


|_|EPE (meters) | 
| [ppop | SIZ 


Facility ID: Site/Study Name: _ LDPR Code: 
Tannery Sludge Farm Fields 


FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample oan etc.): 


are 


Sits Coordinates (Record Coordinates i in UTM Zone 15 Neb 83 Only): Accurac check one) a Reference ID: 


eatin | |EPE oe 
9 nen Ee —|_JPDOP___ 


Facility ID: Site/Study Name: County: " |LDPRCode: ; 
Tannery Sludge Farm Fields ultiple) FEPAS8 


Sample Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


oe 


oes Coordinates (Record econ nates in UTM ane 15 NAD 83 seal us Accurac (check one) {Sample Reference ID: 


[EPE (meters) | 
= ona geet) 5S / [2 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple FEPA8 


Sample Comment (briefly describe where and hew the sample was collected, station number, sample type, etc.): 


soo 


GPS Coordinates Pear oor data ies | in ore Zone 15 aD 83 Only): Accurac ‘(check one) nee Reference ID: 


TEPE (meter 
Se 


REMARKS: 
HWP: Michael Strok 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 




















Collector's Name: 
(Please Print) 


an viet 






SLRO SWRO 


Modified 
Other: 


Grab 
Composite 
Modified 


Other: 








Hexavalent Chromium 


po muiSt ms 










Grab 
Composite 
Modified 


Other: 


Hexavalent Chromium 





pt Mose 









Grab 
Composite 
Modified 


ly. (Time: Flow Spec. Cond, |Temp. Other: 
| 'S45 


©: | Received By: ; : 
CB Sa et abate atin J 1 
Received By Date: feds Time: | 4 47 
; wae 
Doon [265 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 
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MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 


LDPR Code: 


check one Sample Reference ID: 


EPE (meters) | 
ERE uneters % ] % 


Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPA8 
» Stati ): 


GES Soon inate (Record Coordinates i in n UTM zac: 15 NAD 83 Only): Accurac check one) ies Reference ID: 


[| [EPE (meters) | 
| PDOP 


—— IL DPRCode  —*Y Code: 
ultiple FEPA8 


Sample Comment (briefly describe where and how the ale was collected, station number, sample type, etc.): 


[ss RacilityID: ~~ |Site/Stud: ID: 


GPS Coordinates (Record Soon iin ates in UIM one Lb NAD 83 Only): Accurac (check one) a, Reference ID: 


| _|EPE (meters) 
| _{PDOP 


—- ID: mee Name: County: LDPR Code: : | 
Tannery Sludge Farm Fields (Multiple | 


FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Z) 


| {EPE (meters) 


GPS Coordinates ee Coordinates! in UiM a 15 NAD 83 Only): Accurac (check one) 7 Reference ID: 
| |ppop |, 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 








MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 











piel, A TE iz 


MONR Environmental Services Program 


SLRO SWRO 


2710 West Main, Jefferson City, MO 65109 








Page I of 2 


B3) 
LABORATORY ORDER D:___/OOQVADOR 


Shipped-Carrier: 
' Tape sealed and initialed 
x Hand Delivered No. Of Containers: 


x Composite 


a ee al a ‘Other ?® 
Received BY Le Time: 
Lh pels. 
Received AE Date: Time: 
i PY 20 le 7 Ol 





(573) 526-3315 : MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 
Facility ID: Site/Study Name: LDPR Code: 
Tannery Sludge Farm Fields 


Sample Comment (briefly describe where and how the sample was collected, station number, sample on etc.): 


Sample 


sae ee aes Coordinates | in UTM Zone dN ot 83 Only): Accurac (check one ie Reference ID: 
| _|PDOP 


Site/Study Name: 7 LDPR Code: 
Tanne: Sludg ge Farm Fields FEPA8 


GPS Soordiiates (Record Coordinates in UTM Zone iS BE 83 Only): Accurac check one) {Sample Reference ID: 
| {EPE (meters) 3 
_ Fro | 90! 


~  TEDPR ¢ Code: ti(i«i‘S : 
FEPA8 


GPS SOCHMILATES teerord Coordinates i in n UTM Zone 15 NAD 83 Se Accurac (check one) | te Reference ID: 


|_|EPE (meters) | 
a | 
Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


GPS Coordinates ag Coordinates i in UTM Zone 15 NAD 83 Only): Accurac (check one Sample Reference ID: 
ae = EPE (meters) 
| |PpOP_| 50 ( 


‘RUN LEAR Pup On |CcoZ2zR 


REMARKS: 
HWP: Michael Stroh” 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 626-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


(ODOZHO |(-z7-10 


‘Sample D 





SLRO SWRO 


For Lab Use:Qnly (Time: Flow Spec. Cond. |Temp. 
(fAd708 | 1434 


es EE aT IO A PN PS TT 


MDNR Environmental Services Program 





2710 West Main, Jefferson City, MO 65109 


Page 1 of 2 | B a | 


LABORATORY ORDER ID: OAGAGOR 


| 
Shipped-Carrier: 
Tape sealed and initialed 
x Hand Delivered No. oF Contac: +4 


Grab 
Composite 
Modified 


Grab 
Composite 
Modified 
Other: 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 











a a 


(573) 526-3315 MDNR-FSS-003 (03/08) 


— 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


ee Coordinates (Record. Coordinates i in UTM Zone i nee 83 Only): Sample Reference ID: 


a ? vo | _|EPE (meters) 
ee eee ee | _IPDOP 


Facility ID: Site/Study Name: County: LDPR Code: 
Tanne: Sludg ge Farm Fields (Multiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc,): 


ere Coordinates Gea Coordinates | in UTM Zone 15 ND SS Only): Accurac check one) {Sample Reference ID: 
| |EPE (meters) : ( 
Poor | SOL 


"  |FacilityID: —~—~—_|Site/Study Name: _ ~ (County: — ~_ LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS 


CES Coordinates (Record Coordinates i in n UTM Zone 15 NAD 83 ama: Accurac (check one) a Reference ID: 


|_|EPE (meters) | Zo 
|_IPDOP __| 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields Multiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


a Buplicare +4 L 


GPS Coordinates ease Coordinates i in uM a 15 NAD 83 Only): Accurac (check one Sample Reference ID: 
| |EPE (meters) 
og | OY 


HWP: Michael Stroh” 


Won Lae Do on \eco 33,2 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














Collector's Name: 
‘Please Print, 


MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Kew oon WV OW 


Affiliation: ESD KCRO NERO SERO SLRO SWRO 


(circle one) 


2 


| 


Relinquished By: 


Relinquished By: 


Relinquished By: 


DGLS  “tWP> Other: 


~Yy 


(Maa Mav 4 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 








Page 1 of 2 Be | 
LABORATORY ORDERID:___ |0Q@QAOA 00 ae 


Description of Shipment 


Tape sealed and initialed 
x Hand Delivered wh Of Containers: 4. 


Modified 
Other: 


LAs4220 mol [fy 
Date: Hexavalent Chromium / DD mo sd ms 
(000. 34 2/2740 
Samp le 2 





(573) 526-3315 : MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 
Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


bee vePuCcCATE AZ 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl Sample Reference ID: 


ve EPE (meters) 
| |PDOP _| 


LDPR Code: 


FEPA8 


Sample Reference ID: 
| JEPE (meters 
__|_|PDOP__ 


"-——~—«<diFaeilityID: =——s—“‘<«C*‘*SSReStudy Name: ~ |County: — |LDPRCode: Coc 
Tannery Sludge Farm Fields (Multiple FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


| _|EPE (meters) | 
| _{PDOP 


=o ID: SaaS Name: County: LDPR Code: Job Code: 
Tannery Sludge Farm Fields (Multiple FEPAS8 NJ10 


GPS Coordinates (Record Sor dina a in UTM aS = NAD Ls Only) Accurac (check one) ce Reference ID: 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


TSFF 


GPS Coordinates oe econ dmnates | in CH car 15 NAD 83 Only): Accurac (check one) {Sample Reference ID: 
| _|EPE (meters) Y 
I ee es 


HWP: Michael Stroh’ 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


LS 





















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


[y_, A 
Dest ES VETS 
n> 2S Be ete oe 


SLRO SWRO WPP 













Modified 
Other: 


Grab 


x Composite 
Modified 


Other: 















‘Sample C, 
tor Lab Use Only: 





Grab 
x Composite 
Modified 


Flow Spec. Cond. |Temp. Other: : 
nie 
eee ar Received 1) Date: q 07 
iv a 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


























MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 
Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


GPS Coordinates (Record Coordinates in UTM i Zone 15 NAD 83 Only): Sample Reference ID: 
| jEPE (meters) 4 Q) 4 


| [ppor sist 


Facility ID: Site/Study Name: _ County: 
Tannery Sludge Farm Fields (Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


aes. Condi ac (R rd Coo dinates in UTM Zone: 15 NAD 83 Only): Accurac check one) 
an LEPE (meters) 


LDPR Code: 
FEPA8 


Sample Comment (briefly describe where and how the single was collected, station number, sample type, etc.): 


eee 
GPS scoring tes (Record Sas in ae Zone 15 bE Bos Onl us Accurac (check one) _|Sample Reference ID: 
| Hs | _|EPE (meters) 
| _[ppoPp__| 
LDPR Code: 


FEPA8 


GPS Coordinates (Record Coordinates i in se cone 15 NAD 83 Only): Accurac (check one 7 eal Reference ID: 
| _|PppoP 


Qun LAR DUP - (900 BYU 5 


HWP: Michael Stroh” 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 626-3315 MDNR-FSS-003 (03/08) 














MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 ‘ 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD BD 
VP 
LABORATORY ORDER D:__| SOAS Q0O.A 





Description of Shipment 
VAM HACK LER ASR Sate ipped- Can 


KCRO _. NERO SERO 
Other: ie. of nisin: 4 





Grab 
Composite 
Modified 


Grab 
Composite 
Modified 


Grab . 
Composite rl 
Modified : | 








: Grab : : | 
Composite 2 gl Va ! 
Modified ¢ 


: ime: Flow Spec. Cond. |Temp. Other: : j : 
Pe aige | 30 oe ee 

Received PY Date: | 
Panis Cy ee ee 2/2 z 








MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 ; MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody a page 2 of 2 


Site Description 


Site/Study Name: LDPR Code: 
Tannery Sludge Farm Fields FEPAS8 


ile Coordinates ee Coordinates i in UIM eo. 15 Nap 83 Onl Sample Reference ID: 


| \EPE (meters) 
| _{PDOP 
Facility ID: Site/Study Name: : LDPR Code: 


Tannery Sludge Farm Fields i FEPAS 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


(Petes 
hd Coordinates (Record Coordinates in wa one te NAD 83 manly): Accurac check one) a Reference ID: 


| JEPE (meters) | 
______| ‘(Poor 


Facility ID: “ounty; #§  |LDPRCode: 2. 
ultiple) FEPA8 


Sample Comment (briefly describe where and how the Ganple was collected, station number, sample type, etc.): 


a 


GES Coordinates (Record Coordinates in a po 15 NAD 83 ar Accurac (check one) ee 2 ZOOL. ID: 


| _|EPE (meters) 
|_|PDOP __| 


aio ID: oe Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple) FEPA8 
Sample oY? (briefly describe where and how the sample was collected, station number, sample type, etc.): 
GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accurac (check one Pe Reference ID: 


| |EPE (meters) le 
|_|PDOP__| ie, 





HWP: Michael Stroh * 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 > i 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B 4 


LABORATORY ORDER DD: A200 








SLRO SWRO 


Grab 
Composite 
Modified 
For Lab Use Only. (Time: pH : . {Temp. Other: 


EY 34 


Grab 
Composite 
Modified 


Other: 


Hexavalent Chromium G A 

1 mast 
Composite 
Modified 
Other: 


Grab 
Composite 
Modified 


wef CT _ 
te) Oe 2 Cen lay 2 
(%, 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 ; MDNR-FSS-003 (03/08) 
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Sample I.D. Letter 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields ultiple FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


pee 


CPS Coordinates ecco Coordinates i in UIM Zone, Je BEL 83 3 Ont ): Sample Reference ID: 
iE PDOP 


Facility ID: Site/Study Name: County: LDPR Code: 
Tanne! Sludg ge Farm Fields (Multiple FEPA8 
Sample Comment jen describe where and how the sample was collected, station number, sample type, etc.): 
ers Coordinates ee Coordinates i in uM Hone 15 BEAU 83 Only): Accurac check one) {Sample Reference ID: 


EEE eters 


——— ID: ——— Name: County: " |LDPRCode:  ~—~—*‘(JobCode:_—s 
Tannery Sludge Farm Fields ultiple FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 

ne 
GES SOUEGIa TEE (Record = cord nats | in UTM ane Jo aD 83 soul y: Accurac (check one) qos Reference ID: 


|__ |EPE (meters) | 
pop ee 


me ID: . Se Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


oe 


GPS Coordinates Caua Soon d ites | in LUIM Zone 15 NAD 83 Onl Accurac (check one) ames Reference ID: 


TEPE (meters) 
pop oo. 


>: Michael Stroh’ 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B 3 


LABORATORY ORDER DD: (02 CQO0D- 
Collector's Name: 
q . x 


(Please Print) 




















SLRO SWRO WPP Tape sealed and initialed 


x Hand Delivered 






No. Of Containers: 4 
For Lab Use Onl 


Container Preserved 
Water ILamber ___120mL 
Grab || Soil Cubitainer : 
Composite Organic 2 0z glass Nalgene 
Samp ie ° Modified Sludge 8ozglass IL 

or Lab Use ees : ; : Other: Other: VOA vial __ 500mL E 
ees Encore —___250mL 
Other: 
IL:amber 
Cubitainer 
2 oz glass Nalgene 
8 oz glass IL 
VOA vial ___ 500mL 
Encore 250mL 
Other: a 
IL amber 
Cubitainer 
2ozglass Nalgene 
8 oz glass IL 
VOA vial. ~* 500mL 
Encore 250mL 
Other: 
IL amber 
Cubitainer 
2 oz glass’ Nalgene 
8 oz glass IL 
VOA vial ~ 500ml 
Encore 250mL 
Other: 

























































Hexavalent Chromium 


wi Ss 
Too Wore Grab 
Composite 
Sample B Modified 
or Lab Use.Only [Time: pH : ‘ i : Other: 


[L47 


Grab 
Composite 
Modified 


Other: 






__ 120 mL 




















4° C(None) 
Disinfected 

























120 mL 




















__120mL 












Wor sit 


y ( Time: Flow Spec. Cond. |Tem Other: 
i oa 4b 
a f. A: AZ 7 CQ Aa Bes 


Received "”D 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


Grab 
Composite 
Modified 
Other: 






















MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 
Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple FEPAS 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Suis Coordiiaics (Record Coordinates i in UTM Zane 15 Neb 83 Only): Accurac (check one) _|Sample Reference ID: 
: “Te | _|EPE (meters) 
cee eee eee |_IPDOP___ DOL. 


Facility ID: Site/Study Name: County: LDPR Code: Job Cade: 
Tannery Sludge Farm Fields (Multiple) FEPAS8 NJ10 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


\ S Deeucare + Z 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): Accuracy (check one) _|Sample Reference ID: 


E (meters) 2 
oo 4 CO Ve 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields (Multiple) FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


De Plicavre FZ. 


GPS Coordinates (Record Coordinates in UTM Zone i NAD 83 al Accuracy (check one) {Sample aS ID: 
| |EPE (meters) 
|_|PDOP 


LDPR Code: 
FEPA8 


















































| |EPE (meters) 


IGPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl Wy) Sample Reference ID: 
7 | _|PDOP S © Ze 


REMARKS: 
HWP: Michael Stroh 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 


FIELD SHEET AND CHAIN-OF-CUSTODY RECORD | 
Laboratory ordER D:_/ CORO S5C0C/ 


Shipped-Carrier: 
Tape sealed and initialed 
x_Hand Delivered 

















sp 5 ae es SERO SLRO SWRO WPP 


Other: No. Of Containers: 


For Lab Use Only 
Container Preserved 
ILamber __120mL|__H2S0, 
Cubitainer HNO; 
2o0z glass Nalgene NAOH 
8ozglass IL HCL 
VOA vial ___ 500mL 4° C(None) 
Encore 250mL Disinfected 
Other: 
IL amber 
Cubitainer 

















Hexavalent ‘Chromium — 
Percent Moisture 























Modified 





















Hexavalent Chromium 
Percent Moisture 


__ 120 mL 





















Composite 
Modified 


Other: 


2o0z glass Nalgene 
yS8ozglass IL 
VOA vial 500mL 
Encore 250mL 
Other: —_ 


IL amber 






4° C(None) 
Disinfected 













Hexavalent Chromium __/20 mL 












Percent Moisture Grab Cubitainer 
x Composite 2o0z glass Nalgene 
Modified v 8ozglass IL 
Other: VOA vial ___ 500mL 


Encore 250mL 
Other: 
IL amber 
Cubitainer 

2ozglass Nalgene 

8 oz glass 285 IL 
VOA vial 500mL 
Encore 250mL 
Other: rs 













Hexavalent Chromium 
Percent Moisture 






__ 120 mL 











omposite 
Modified 


Other: 









or Lab use one 
ima 


Time: 
Relinquishey AS. Received By: Date: Time: 

ft 
Ss ACO a one ib 3¢ 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


Site Description 
[Facil Facility ityD: | ‘]Site/Study Name: Name: ———«dunty:=—i(sté‘éét!.OCCL@DPRCOde: «=~ CSO 
Tannery Sludge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
Os. 107. £02: 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD. 83 Onl 
|__|EPE (meters 


|_|PDOP | 
LDPR Code: 


FEPA8 


5 | __|EPE (meters 


| [PDOP | 





ES 
Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields i FEPAS8 





Sample Reference ID: 
| _|EPE (meters) | 
por 


ae Michael Stroh 


Cxypipre> 48 He Teen4roun) 


Seen ee EEE eneeetll 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 





MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 


FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 
LABORATORY oRDER D:_/CO 2O 300] 
Collector's Name: : 
SPA << KLER 


(Please Print) Shipped-Carrier: 
(ESP oe Aare SERO SLRO SWRO WPP Tape sealed and initialed 
DGLS Other: x Hand Delivered No. Of Containers: 2 
For Lab Use Only 


Container Preserved 
Hexavalent Chromium IL amber 120 mb H,SO, 
Percent Moisture Cubitainer HNO; 


20z glass Nalgene NAOH 
Modified Vv 802 glass fees IL HCL 
Other: x VOA vial __ 500mL |v 4° C(None) 
Encore 250mL Disinfected 
Other: _ 
Hexavalent Chromium Water ILamber —_ 120mL 
Percent Moisture Grab i Cubitainer 


}000 “ole hs 8-2 Composite Organic 2o0z glass Nalgene 
‘Sample B Modified Sludge Y 8&0z glass IL 


or Lab Use NSS ime: Other: Other: VOA vial __ 500mL 
Encore 250mL 
a Other: 
‘Hexavalent Chromium Water iLamber _ 120 mL 
Percent Moisture { Grab Soil Cubitainer 


x” Composite Organic 20z glass Nalgene 
Modified Sludge & oz glass IL 


es 
or Lab Use Only ae ee : . | Temp. : Other: Other: VOA vial ~_ 500mL 
= Encore 250mL 
a a a Other: a 
Hexavalent Chromium : ILamber ___ 12 OmL 
Fol | Percent Moisture Re. Grab 1 Cubitainer 
Composite i 20z glass Nalgene 
‘Sample D Modified 8ozglass IL 
e Only ime: Other: i VOA vial ___500mL 
Encore 250mL 
(ane Other: “he 
ao Cle Met aap _ "3 
A HAL A = d—lo 


Received B f, Time: 
Wi ; Lyf PACK EN Z\ ‘2 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 








"|Site/Study Name: County: _ LDPR Code: 
Tannery Sludge Farm Fields Multiple FEPAS 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 














GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): 
: | |EPE (meters) 
IR iA: (ne Rel tek i ee |_|PDOP 


Facility ID: Site/Study Name: County: 
Tannery Sludge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


SoG Mb KC? 


Sample Reference ID: 
a oe 
LDPR Code: 


FEPA8 


































Sample Reference ID: 

len 
218 
LDPR Code: 


FEPA8 


15 NAD 83 Onl 









aa __[EPE (meters) | 
| |PDOP 


Site/Study Name: County: 
Tannery Sludge Farm Fields Multiple 





i 







Facility ID: me: County: 
Tanne dge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 









HWP: Michael Stroh 





Cxpiviver 42 pe twueNn Atoun y> 
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cities Missouri Department of Natural Resources 


Environmental Services Program 











Order ID 100211001 Program, Contact: HWP  Julieann Warren 
Report Date: 03/18/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
UT 
at TT | TTT Atlas (Multiple) Saiple Reescnee iD: 302 des 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 2:15:00PM 
Customer #: 1000354 Sample Comment: _—_59 SUIS 






























































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 11700000 09 ug/kg 3,884 SW 846 60108 
6010B Metals-Total Recoverable lron 24400000 09 ug/kg 3,884 SW 846 60108 
6010B Metals-Total Recoverable Manganese §27000 ug/kg 3,884 SW 846 60108 
6010B Metals-Total Recoverable Molybdenum 1340 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 35700 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.61 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 449 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 3.82 % 3,421 Infrared Drying 
pH pH 6.28 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 4.4 04 % 3,993 Contract Lab Dep 
Sample: AB14405 Facility ID: ; Site: Tannery Sludge Farm Fields 
ICO Eco RENN ee 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 3:30:00PM 
Customer #; 1000355 Sample Comment: 18 SUIS 




















Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 13400000 og ug/kg 3,884 SW 846 60108 
6010B Metals-Total Recoverable Iron 413300000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 449000 og ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 365 05 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 36400 ug/kg 3,884 SW 846 60108 
Hexavalent Chromium Hexavalent Chromium 0.42 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 433 04 mV 3,991 Contract Lab Dep 
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Sample: AB14405 


Facility ID: Site: Tannery Sludge Farm Fields 



































‘ cnn Elen eNPEnNGN na gee ee Collect Date: 1/26/2010 3:30:00PM _ 

ustomer #- Sample Comment: 18 SUIS 

Test Parameter Result Qualifier Units QC Batch ID Method 

Percent Moisture Percent Moisture 3.71 % 3,421 Infrared Drying 

pH pH 6.85 04 pH Units 3,992 Contract Lab Dep 

Total Organic Carbon Total Organic Carbon 4.1 04 % 3,993 Contract Lab Dep 

“Se Ee ane ie 7 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 12:56:00PM 


Customer #: 1000356 


Sample Comment: 42 SUIS 
























































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 18300000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable {ron 25000000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 334000 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 815 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 45100 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.67 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 465 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 4.15 % 3,421 Infrared Drying 
pH pH 7.86 04 PH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 4.9 04 % 3,993 Contract Lab Dep 
Sample: AB14407 Facility ID: Site: Tannery Sludge Farm Fields 
Ce Se hon ae salt ReOIO on 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 11:00:00AM 


Customer #: 1000357 


Sample Comment: 96 SUIS 



































Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 12300000 09 ug/kg 3,884 SW 846 6010B 
60108 Metals-Total Recoverable Iron 34300000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 410000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 2070 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 31900 ug/kg 3,884 SW 846 6010B 
100211001 
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Sample: AB14407 


ii 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 


Sample Reference ID: 205 










































































































































































Collector: KEN HANNON Affiliation: Collect Date: 1/26/2010 11:00:00AM 
1000357 
Customer #: Sample Comment: 96 SUIS 
Test Parameter Result Qualifier Units QC BatchiID Method 
Hexavalent Chromium Hexavalent Chromium 1.05 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 477 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 5.48 % 3,421 Infrared Drying 
pH pH 5.90 04 PH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 4.5 04 % 3,993 Contract Lab Dep 
Sample: AB14408 Facility ID: ; Site: Tannery Sludge Farm Fields 
iM eis on KENT aes. ‘6 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/25/2010 2:00:00PM 
1000358 
Customer #: Sample Comment: —_—‘109 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 7440000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Iron 16000000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 649000 09 ug/kg 3,884 SW 846 6010B 
6010B Metais-Total Recoverable Molybdenum 259 05 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 19900 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.66 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 351 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 % 3,421 Infrared Drying 
pH pH 7.87 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 0.81 04 % 3,993 - Contract Lab Dep 
Sample: AB14409 Facility ID: : Site: Tannery Sludge Farm Fields 
TIL Seen i ee 
4 Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 12:00:00PM 
« 1000359 
Customer #: Sample Comment: 30 SUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 12700000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable tron 16300000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 472000 ug/kg 3,884 SW 846 6010B 
100211001 
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Sample: AB14409 Facility ID: Site: Tannery Sludge Farm Fields 











lit County: (Multiple) ___ Sample Reference ID: 210 _ a . 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 12:00:00PM 
Customer #: 1000359 . 30 SUIS 


Sample Comment: 



























































Test Parameter Result Qualifier Units QC Batch ID Method 
60108 Metals-Total Recoverable Molybdenum 328 05 ug/kg 3,884 SW 846 6010B 
60108 Metals-Total Recoverable Vanadium 34200 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.22 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 352 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 1.96 % 3,421 Infrared Drying 
pH pH 7.87 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 0.47 04 % 3,993 Contract Lab Dep 
Sample: AB14410 Facility ID: Site: Tannery Sludge Farm Fields 

County: (Multiple) Sample Reference ID: 212 ta ea7 be 

Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 9:02:00AM 

Customer #: 1000360 . 63 SUIS 


Sample Comment: 
















































































Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 12600000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable lron 44300000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 585000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 3210 ug/kg 3,884 SW 846 6010B 
6010B Metais-Total Recoverable Vanadium 31400 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.60 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 469 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 4.02 % 3,421 Infrared Drying 
pH pH 6.61 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 4.5 04 % 3,993 Contract Lab Dep 
Sample: AB14411 Facility ID: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 213 eee tine 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 4:00:00PM 
1 61 
Customer #: 10003 Sample Comment: 44 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 15000000 09 ug/kg 3,884 SW 846 6010B 
100211001 
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Sample: AB14411 Facility ID: Site: Tannery Sludge Farm Fields 





: iple) : 21 
CT Ce on ee ee ee 
Customer #; 1000361 44 SUIS 


Sample Comment: 




























































































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Iron 34400000 09 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 358000 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 2310 ug/kg 3,884 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 42200 ug/kg 3,884 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.83 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 407 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 3.95 % 3,421 Infrared Drying 
pH pH 6.62 04 PH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 5.5 04 % 3,993 Contract Lab Dep 
Sample: AB14412 Facility ID: Site: Tannery Sludge Farm Fields 

County: (Multiple) Sample Reference ID: 214 - 

Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 11:18:00AM 

Customer #: 1000362 Sample Comment: 25 SUIS 













































































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 13900000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Iron 55400000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 472000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 5310 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 30600 11 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 1.61 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 487 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture §.35 % 3,421 Infrared Drying 
pH pH 6.78 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 5.4 04 % 3,993 Contract Lab Dep 
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Sample: AB14413 Facility ID: Site: Tannery Sludge Farm Fields 








County: (Multipley Sample Reference ID: 215 Tree 
spe Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 10:46:00AM 
Customer #: vege Sample Comment: 55 SUIS 






















































































Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 16800000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable tron 18300000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 402000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 971 ug/kg 3,886 SW 846 6010B 
6010B Metals-Tota!l Recoverable Vanadium 50500 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.069 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 420 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 2.67 % 3,421 Infrared Drying 
pH pH 6.45 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 44 04 % 3,993 Contract Lab Dep 
Sample: AB14414 Facility ID: Site: Tannery Sludge Farm Fields 
COUT en meee = 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 3:40:00PM 
Customer #: 1000364 50 SUIS 


Sample Comment: 










































































Test Parameter Result Qualifier Units QC BatchiID Method 
6010B Metals-Total Recoverable Aluminum 16400000 09 ug/kg 3,886 SW 846 60108 
6010B Metals-Total Recoverable Iron 31500000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 462000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 1620 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 40500 ug/kg 3,886 SW 846 60108 
Hexavalent Chromium Hexavalent Chromium 0.69 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 422 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 4.06 % 3,422 Infrared Drying 
pH pH 6.81 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 5.4 04 % 3,993 Contract Lab Dep 
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Sample: AB14415 Facility ID: Site: Tannery Sludge Farm Fields 





AL. rere aT Te janie reales eee een 
Customer #: 1000365 Sample Comment: _—_103 SUIS 

































































Test Parameter Result Qualifier Units QC BatchiD Method 
6010B Metals-Total Recoverable Aluminum 14000000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable lron 40900000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 298000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 3230 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 41900 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.79 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 468 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 3.36 % 3,422 Infrared Drying 
pH pH 5.91 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 6.4 04 % 3,993 Contract Lab Dep 
Sample: AB14416 Facility ID: Site: Tannery Sludge Farm Fields 

County: —_— (Multiple) Sample Reference ID: 218 ; 

Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 9:40:00AM 

Customer #: 1000366 Sample Comment: 146 SUIS 



























































Test Parameter Result Qualifier Units QC Batch{D Method 
6010B Metals-Total Recoverable Aluminum 16100000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable lron 42500000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 493000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 2580 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 39300 ug/kg 3,886 SW 846 60108 
Hexavalent Chromium Hexavalent Chromium 1.83 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 444 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 8.60 % 3,422 Infrared Drying 
pH pH 7.59 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 6.3 04 % 3,993 Contract Lab Dep 
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Sample: AB14417 Facility ID: Site: Tannery Sludge Farm Fields 








r KA i anranon i - anus; Eee — Collect Date: 1/26/2010 9:00:00AM 
ustomer #: Sample Comment; —-55 SUIS 













































































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 19100000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Iron 21100000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 517000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 602 ug/kg 3,886 SW 846 6010B 
60108 Metals-Total Recoverable Vanadium 45300 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 1.11 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 475 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 3.11 % 3,422 Infrared Drying 
pH pH 6.34 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 1.3 04 % 3,993 Contract Lab Dep 
Sample: AB14418 Facility ID: Site: Tannery Sludge Farm Fields 
i il County: (Multiple) == =——s Sample Reference ID: 221 he 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/25/2010 5:04:00PM 
Customer #: 1000368 Sample Comment: _150 SUIS 



























































Test Parameter Result Qualifier Units QC BatchiD Method 
6010B Metals-Total Recoverable Aluminum 23600000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Iron 21400000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 356000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum §14 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium §2500 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 3.40 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 434 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 2.53 % 3,422 Infrared Drying 
pH pH 7.25 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.1 04 % 3,993 Contract Lab Dep 
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Sample: AB14419 Facility ID: Site: Tannery Sludge Farm Fields 





: ipl : 
AULA Eee EN EERRGR pices oy aise peace Collect Date: 1/25/2010 4:58:00PM 
Customer #: 1000369 41 SUIS 


Sample Comment: 






















































































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 25700000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Iron 23100000 09 ug/kg 3,886 SW 846 6010B 
60108 Metals-Total Recoverable Manganese 456000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 701 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 59500 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 3.29 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 422 04 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 2.90 % 3,422 Infrared Drying 
pH pH 7.38 04 pH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.2 04 % 3,993 Contract Lab Dep 
ple: AB14420 Facility ID: Site: Tannery Sludge Farm Fields 
TaN coiscoa KEN ae 3 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 2:44:00PM 
Customer #: 1000370 Sample Comment: 29 SUIS 























Test Parameter Result Qualifier Units QC Batch!ID Method 
Hexavalent Chromium Hexavalent Chromium 0.27 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 5.5 04 % 4,083 Infrared Drying 
Sample: AB14421 Coane ID: (Muttipte) he J ee ra Fields 
ounty: ultiple ampie Reference iD: 
COT eee os eta oe 
Customer #; 1000371 Sample Comment: _—79 SUIS 
































Test Parameter Result Qualifier Units QC BatchID Method 

Hexavalent Chromium Hexavalent Chromium 1.13 04 mg/Kg 3,996 Contract Lab Dep 

Percent Moisture Percent Moisture 1.8 04 % 4,083 Infrared Drying 
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Sample: AB14423 
IMAM 


Facility ID: 
County: —_ (Multiple) 





Site: Tannery Sludge Farm Fields 
Sample Reference ID: 203 __ 








Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 3:30:00PM 
Customer #: 1000373 Sample Comment: —7 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.39 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 4.3 04 % 4,083 Infrared Drying 








Sample: AB14424 
IATA 


Customer #: 1000374 


Test 


Hexavalent Chromium 





Facility ID: 
County: (Multiple) 





Site: Tannery Sludge Farm Fields 
Sample Reference ID: 203 








Collector: KEN HANNON 
Sample Comment: 27 SUIS 


Parameter 


Hexavalent Chromium 


Affiliation: ESP ~ Collect Date: 1/27/2010 3:30:00PM 


Result Qualifier Units QC Batch ID Method 
0.28 04 mg/Kg 3,996 Contract Lab Dep 
1.8 04 % 4,083 Infrared Drying 








Percent Moisture 


Percent Moisture 





“Thin 


Customer #: 1000 


Test 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 


Collector: KENHANNON 


Sample Comment: 99 SUIS 


Parameter 


Hexavalent Chromium 





Site: Tannery Sludge Farm Fields 


Sample Reference ID: 204 


Affiliation: ESP 


Result Qualifier Units QC BatchID Method 
0.41 04 mg/Kg 3,996 Contract Lab Dep 
2.3 04 % 4,083 Infrared Drying 





Percent Moisture 





Sample: AB14427 
a 


Customer #: 1000377 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 204 





Collect Date: 1/27/2010 12:56:00PM 








Collector: KEN HANNON 
Sample Comment: 23 SUIS 


Affiliation: ESP “Collect Date: 1/27/2010 1:50:00PM 


Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.46 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture 3.0 04 % 4,083 Infrared Drying 





| Percent Moisture 
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Sane pln coanee (Multiple) Sarmpls Referee Ib: Sos oe 
I AANA Collector: KEN HANNON Affiliation: ESP ) Collect Date: 1/26/2010 11:20:00AM — 
Customer #: 1000379 Sample Comment: 71 SUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 1.27 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.2 04 % 4,083 Infrared Drying 
counts ID: (Muttipte) es Jove one BM Fields 
ounty: ultiple am eference ID: 
aC Collector: KEN HANNON Affiliation: ESP ~~ Collect Date: 1/26/2010 11:00:00AM 
Customer #: 1000 Sample Comment: 34 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.62 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 4.2 04 % 4,083 Infrared Drying 
aT ree Samp Rteenea #5“ — 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 11:00:00AM 
Customer #: 100 Sample Comment: DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.63 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.5 04 % 4,083 Infrared Drying 
ean (Multiple) ti ale iD: py ii 
ll Te Collector: KEN HANNON Affiliation: ESP Collect Date: 1/25/2010 2:00:00PM 


Customer #; 10003 


Sample Comment: 138 SUIS 








Test Parameter Result Qualifier Units QC Batch ID Method 

Hexavalent Chromium Hexavalent Chromium 0.69 04 mg/Kg 3,996 Contract Lab Dep 

Percent Moisture Percent Moisture 0.8 04 % 4,083 Infrared Drying 
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Sample: AB14433 
QUOC 


Customer #: 1000383 


Facility ID: 
County: —_ (Multiple) 





Site: Tannery Sludge Farm Fields 
_Sample Reference ID: 209 





Collector: KEN HANNON 
Sample Comment: 144 SUIS 


Affiliation: ESP Collect Date: 1/25/2010 2:05:00PM 


Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.56 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.2 04 % 4,083 Infrared Drying 











Sample: AB14435 
ITAA 


Customer #: 1000385 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 210 _ 





Collector: KEN HANNON _ 


Affiliation: ESP “Collect Date: 1/26/2010 3:30:00PM 


Sample Comment: 15 SUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.24 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 04 % 4,083 Infrared Drying 











Sample: AB14436 
Cio 


Customer #: 1000386 


roc! D: 
County: (Multiple) 


__ Sample Reference ID: 


Site: Tannery Sludge ee Fields 





Collector: KEN HANNON 
Sample Comment: 62 SUIS 


Affiliation; ESP Collect Date: 1/26/2010 4:00:00PM 


Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.80 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 04 % 4,083 Infrared Drying 








Customer #; 1000388 


Test 


Facility 1D: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 


_ Sample Reference ID: 212 








Collector: KEN HANNON 
Sample Comment: 16 SUIS 


Affiliation: ESP Callect Date: 1/27/2010 9:48:00AM 


Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.47 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture 2.8 04 % 4,083 Infrared Drying 








Percent Moisture 
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a Sri ae Sunol Rolrence 6.802 
in Collector: KENHANNON ~~ Affiliation: ESP Collect Date: 1/27/2010 10:30:00AM 
ustomer #- Sample Comment: 86 SUIS 
Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.10 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.0 04 % 4,083 Infrared Drying 
Sormoie Aa TAO Ce ni _ Biine Roto 28 
é belle aL Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 9:02:00AM 
ustomer #. Sample Comment: DUIS 








Customer #: 1000391 





Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.49 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 3.0 04 % 4,083 Infrared Drying 
Sample: AB14441 Coane : (MMuttipte) oe atl Sie yy Fields ; 
oun ultiple ample Keterence IL): 
UaNA OL Collector: KEN HANNON : panies ESP Collect Date: 1/26/2010 4:00:00PM 


Sample Comment: 9 SUIS 
































Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 1.54 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.6 04 % 4,083 Infrared Drying 
Sample: AB14442 Facility ID: Site: Tannery Sludge Farm Fields 

INCA fees ke NNON aes 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 4:26:00PM 
Customer #: 1000392 Sample Comment: 15 SUIS 

Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.76 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 3.2 04 % 4,083 Infrared Drying 
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Sample: AB14443 
NTA A 


Customer #: 1000393 


Test 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 
Collector: KEN HANNON 








Site: Tannery Sludge Farm Fields 
Sample Reference ID: 213 _ 








Affiliation: ESP ‘Collect Date: 1/26/2010 4:00:00PM 





Sample Comment: DUIS 
Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium 0.70 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture 3.2 04 % 4,083 Infrared Drying 





Sample: AB14444 
ICAU AN 


Customer #: 1000394 


Test 


Hexavalent Chromium 





Percent Moisture 


TT 
395 


Customer #: 1000 


Test 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 





Site: Tannery Sludge Farm Fields 
Sample Reference ID: 214 





Collector: KEN HANNON 
Sample Comment: 53 SUIS 


Parameter 


Hexavalent Chromium 





Percent Moisture 








MN 


Customer #: 1000396 


Test 


Hexavalent Chromium 





Percent Moisture 


Facility ID: 
County: (Multiple) 


Affiliation: ESP Collect Date: 1/27/2010 11:18:00AM 











Result Qualifier Units QC Batch ID Method 
0.39 04 mg/Kg 3,996 Contract Lab Dep 
2.8 04 % 4,083 Infrared Drying 





Site: Tannery Sludge Farm Fields 
Sample Reference ID: 214 





Collector. KENHANNON ~—~- 


Sample Comment: 23 SUIS 


Parameter 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 





Collector; KENHANNON 


Sample Comment: DUIS 


Parameter 


Hexavalent Chromium 





Percent Moisture 
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Affiliation: ESP Collect Date: 1/27/2010 12:10:00PM 





Result Qualifier Units QC Batch ID Method 
0.24 04 mg/Kg 3,996 Contract Lab Dep 
1.4 04 % 4,083 infrared Drying 





Site: Tannery Sludge Farm Fields 
Sample Reference ID: 214 











Affiliation: ESP Collect Date: 1/27/2010 11:18:00AM 


Result Qualifier Units QC BatchiD Method 
0.36 04 mg/Kg 3,996 Contract Lab Dep 
2.7 04 % 4,083 Infrared Drying 





100211001 


Facility ID: Site: Tannery Sludge Farm Fields 


Sa OUTTA WKINA County: (Multiple) Sample Reference ID: 215 
RL Collector: KEN HANNON - Affiliation: ESP Collect Date: 1/27/2010 11:10:00AM 
ustomer #: 























Sample Comment: 82 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.73 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.5 04 % 4,083 Infrared Drying 
Sample: AB14448 Canty 1D: (Multipte) Ppa ony dee ps Fields 
ounty: ultipie ample Reference 
I! ll | I | Wi Ut Collector: KEN HANNON renites ESP Collect Date: 1/27/2010 10:46:00AM 


Customer #: 1000398 Sample Comment: _—110 SUIS 









































Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.05 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.8 04 % 4,083 Infrared Drying 
Sample: AB14449 Facility ID: Site: Tannery Sludge Farm Fields 
ITA AAA en ee aa = 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 10:46:00AM 
Customer #; 1000399 Sample Comment: DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.73 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.6 04 % 4,083 Infrared Drying 
Sample: AB14450 Facility ID: Site: Tannery Sludge Farm Fields 
NTN ieee ena iene ae 126 : 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 3:40:00PM 
Customer #; 1000400 Sample Comment: 32 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.14 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.7 04 % 4,083 Infrared Drying 
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Facility 1D: 
County: (Multiple) 





Collector: KEN HANNON 
Sample Comment: 16 SUIS 


Parameter 


Hexavalent Chromium 





Site: Tannery Sludge Farm Fields 


__ Sample Reference ID: 216 





Affiliation: ESP 


Result Qualifier 
1.58 04 
3.2 04 





Percent Moisture 





Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 217 





Collector: KEN HANNON 
Sample Comment: 22 SUIS 


Parameter 


Hexavalent Chromium 





Percent Moisture 


Affiliation: ESP 


Result Qualifier 
1.55 04 
3.1 04 




















Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 217 





Collector: KEN HANNON 
Sample Comment: 50 SUIS 


Parameter 


Hexavalent Chromium 


Affiliation: ESP 


Result Qualifier 
0.82 04 
15 04 





Percent Moisture 








Customer #: 1000405 








Facility ID: 
County: (Multiple) _ 


Site: Tannery Sludge Farm Fields 


__Sample Reference ID: 217 





Collector: KEN HANNON 


Affiliation: ESP 


Sample Comment: DUIS 
Parameter Result Qualifier 
Hexavalent Chromium 1.16 04 
Percent Moisture 2.2 04 
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1/26/2010 11:47:00AM 


: 1/26/2010 12:45:00PM 











Facility ID: Site: Tannery Sludge Farm Fields 


County: (Multiple) Sample Ref : 218 
: a ss eolgtee AT reais afiinton ESP mere Collect Date: 1/26/2010 10:55:00AM 
ustomer 








Sample Comment: 102 SUIS 















































Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 4.19 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.5 04 % 4,083 Infrared Drying 
Cone, ID: (Multiple) ae ee Seg on Fields 
ounty: ultiple ample Reference ID: 
MET Collector: KEN HANNON amin: ESP = Collect Date: 1/26/2010 9:40:00AM 
Customer #: 10004 Sample Comment: 87 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.81 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 04 % 4,083 Infrared Drying 
County ID: (Muttipte) ie aay a oe Fields 
ounty: ultiple ample Reference ID: 
aT Collector: KEN HANNON : peers ESP Collect Date: 1/26/2010 12:55:00PM 
Customer #; 1000409 Sample Comment: 42 SUIS 



































Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.04 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.0 04 % 4,083 Infrared Drying 
Sample: AB14460 Facility ID: Site: Tannery Sludge Farm Fields 
PU cement ee re aa : 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 9:00:00AM 
Customer #: 1000410 Sample Comment: —15 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.29 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 0.7 04 % 4,083 Infrared Drying 
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Customer #: 1000412 


Facility ID 
County: (Multiple) 








Site: Tannery Sludge Farm Fields 
Sample Reference ID: 221 





Collector; KENHANNON 
Sample Comment: 164 SUIS 


Affiliation: ESP Collect Date: 1/25/2010 5:04:00PM 


Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 2.45 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture 2.1 04 % 4,083 Infrared Drying 











Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 


___Sample Reference ID: 221 





Collector: KEN HANNON 
Sample Comment: 109 SUIS 


Parameter 


Hexavalent Chromium 





Percent Moisture 





Facility ID: 
County: (Multiple) 


Affiliation: ESP Collect Date: 1/25/2010 5:30:00PM 


Result Qualifier Units QC Batch ID Method 
0.49 04 mg/Kg 3,996 Contract Lab Dep 
2.1 04 % 4,083 Infrared Drying 








Site: Tannery Sludge Farm Fields 
Sample Reference ID: 222 








Collector: KEN HANNON 


Affiliation: ESP Collect Date: 1/25/2010 5:10:00PM 


Sample Comment: 10 SUIS 
Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 2.52 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture 0.5 04 % 4,083 Infrared Drying 














Facility ID: 
County: (Multiple) 





Collector: KENHANNON. 


Sample Comment: 27 SUIS 


Parameter 


Hexavalent Chromium 
Percent Moisture 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 222 _ 





Affiliation: ESP Collect Date: 1/25/2010 5:30:00PM 


Result Qualifier Units QC BatchID Method 
2.52 04 mg/Kg 3,996 Contract Lab Dep 
0.4 04 % 4,083 Infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 





“Tina or ae Collect Date: 17/2010 0:40.00AM 
Customer #: 1000 - 19 SUIS 


Sample Comment: 




















Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.17 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 0.5 04 % 4,083 Infrared Drying 
ae ID: (Muttipte) rhe Jone ae ey Fields 
ounty: ultipie ampie Reference = 
TT Collector: KEN HANNON affiliation: ESP Collect Date: 1/27/2010 8:00:00AM 


Customer #: 10004 Sample Comment: 23 SUIS 
































Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.30 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 0.9 04 % 4,083 Infrared Drying 
Sample: AB14470 Sounie ID: mS a Joey oe sy Fields 
oun ultiple ample Reference ID: 

lt | Collector: KEN HANNON ailieien: ESP a Collect Date: 1/27/2010 9:20:00AM 
Customer #: 1000420 Sample Comment: 74 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.87 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 1.8 04 % 4,083 Infrared Drying 
Sample: AB14472 Eaclity 1D: mS Site: Bad ae et Fields 

LO Callscéor KEN HANNON maa Collect Date: 1/26/2010 12:10-00PM 


Customer #; 1000422 Sample Comment: 4 SUIS 








Test Parameter Result Qualifier Units QC Batch ID Method 

Hexavalent Chromium Hexavalent Chromium 0.23 04 mg/Kg 3,996 Contract Lab Dep 

Percent Moisture Percent Moisture 1.1 04 % 4,083 Infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 
223 




















aT i T Li in oa al _ ae 7 Collect Date: "1/26/2010 12:40:00PM 
Customer #: 100042 Sample Comment: 28 SUIS 
Test Parameter Result Qualifier Units QC BatchiD Method 
Hexavalent Chromium Hexavalent Chromium 0.28 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 2.2 04 % 4,083 Infrared Drying 
Sample: AB14474 Count ID: (Muttiple) on ee. ee BM Fields 

oun ultiple ample Reference ID: 
IAA Collector? KEN HANNON Afillation: ESP Collect Date: 1/26/2010 12:10:00PM 


Customer #; 1000424 Sample Comment: DUIS 


Sample container broken in transit to contract lab. Sample not analyzed. 
































Test Parameter Result Qualifier Units QC BatchiD) Method 
Sample Cancelled Sample Cancelled N/A NA 
Sample: AB14475 Cann (Multipte) a Plt oan hd pou Fields 
oun ultiple ample Reference 
P cee Collector: KEN HANNON 7 xiii ESP Collect Date: 1/26/2010 10:50:00AM 
ustomer #: Sample Comment: 60 SUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.52 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 0.4 04 % 4,083 Infrared Drying 
Comes” (Multiple) ae Fibs Sale pu Fields 
ounty: ultiple ample Reference ID: 
. “Tila Collector: KEN HANNON ~~ pffiation: ESP Collect Date: 1/26/2010 1120.00AM 
ustomer Sample Comment: _—8 SUIS 
Test Parameter , Result Qualifier Units QC Batch ID Method 
| Hexavalent Chromium Hexavalent Chromium 2.27 04 mg/Kg 3,996 Contract Lab Dep 
' Percent Moisture Percent Moisture 0.6 04 % 4,083 infrared Drying 
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aT AB14477 Facility ID: Site: Tannery Sludge Farm Fields 


MEN a eae TT ae 


Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 10:20:00AM 


Customer #: 1000427 Sample Comment: DUIS 





























Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 1.48 04 mg/Kg 3,996 Contract Lab Dep 
Percent Moisture Percent Moisture 0.7 04 % 4,083 Infrared Drying 
Sample: AB14478 Coune ID: (Muttipte) Pale coy aie ely Fields 
ounty: uluple ample NKeterence : 
WAMU Collector: KEN HANNON Aeilatcn ESP Collect Date: 1/26/2010 1:22:00PM 
Customer #: 1000429 Sample Comment: 44 SUIS 









































Test Parameter Result Qualifier Units QC Batch ID Method 
60108 Metals-Total Recoverable Aluminum 23500000 09 ug/kg 3,886 SW 846 6010B 
60108 Metais-Total Recoverable lron 28700000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 854000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 986 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium §1300 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.47 04 mg/Kg 3,996 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 415 mV 3,991 Contract Lab Dep 
Percent Moisture Percent Moisture 2.82 % 3,422 Infrared Drying 
pH pH 7.42 PH Units 3,992 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.9 % 3,993 Contract Lab Dep 
Sample: AB14479 Facility !D: Site: Tannery Sludge Farm Fields 
CT Sen fora aa 
Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 10:20:00AM 
Customer #: 1000430 Sample Comment: 32 SUIS 





























Test Parameter Result Qualifier Units QC BatchiD Method 
60108 Metals-Total Recoverable Aluminum 10800000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable lron 14600000 09 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 433000 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 409 05 ug/kg 3,886 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 31000 ug/kg 3,886 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 1.36 04 mg/Kg 3,996 Contract Lab Dep 
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Sample: AB14479 Facility ID: Site: Tannery Sludge Farm Fields 
Wil County: == (Multiple) Sample Reference ID: 225 _ Speer aes, Bam ee : 
Wa Collector: KEN HANNON Affiliation: ESP Collect Date: 1/26/2010 10:20:00AM 
Customer #: Ae Sample Comment: 32 SUIS 

Test Parameter Result Qualifier Units QC Batch ID Method 

Oxidation Reduction Potential Oxidation Reduction Potential 397 mV 3,991 Contract Lab Dep 

Percent Moisture Percent Moisture 1.61 % 3,422 Infrared Drying 

pH pH 7.66 pH Units 3,992 Contract Lab Dep 

Total Organic Carbon Total Organic Carbon 1.3 % 3,993 Contract Lab Dep 








The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


SAF 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

23 Contract Lab specific qualifier - see sample comments 
ND Not detected at reported value 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 insufficient quantity 

14 Estimated value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

24 No result - matrix interference 
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Missouri Department of Natural Resources 


Environmental Services Program 
































Order ID 100203001 Program, Contact: HWP  Julieann Warren 
Report Date: 02/19/2010 LDPR/JobCode: FEPAS8 / NJ10TSFF 
IMA AT 
Canty (Multiple) Serie Rei fee iD: me ete 
tll T Hi it Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/26/2010 10:57:00AM 
Customer #: 10003 Sample Comment: SU 102.02. Expedited 48 hour turnaround. 
Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 1.71 04 mg/Kg Contract Lab Dep 
Percent Moisture Percent Moisture 0.7 04 % Infrared Drying 
att Hcy lL Coane (Multiple) cirisle Rete sonice ID: By i 
AGRA Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/26/2010 :a6;00AM 
Customer #: 1000362 Sample Comment: SU 87.04. Expedited 48 hour turnaround. 
- Test Parameter Result Qualifier Units QC BatchiID Method 
| Hexavalent Chromium Hexavalent Chromium 1.00 04 mg/Kg Contract Lab Dep 
Percent Moisture Percent Moisture 0.9 04 % Infrared Drying 
Facility ID: (Muttipie) he be es oy Fields 
County: uitiple ample Reference ID: 
alll wi Collector: PAM aRCGER ariilciee: ESP Collect Date: 1/26/2010 12:00:00PM 
Customer #: 363 Sample Comment: SU 59,09. Expedited 48 hour turnaround. 
Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 1.76 04 mg/Kg Contract Lab Dep 
Percent Moisture Percent Moisture 2.7 04 % Infrared Drying 
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ample: AB14353 Facility ID: 





(Multiple) 





Site: Tannery Sludge Farm Fields 


Sample Reference ID: 202 





TN Sone 


Customer #: 1000364 


PAM HACKLER 


Affiliation: ESP 


Collect Date: 1/26/2010 11:50:00AM 











Sample Comment: SU 59.07. Expedited 48 hour turnaround. 

| 

Test Parameter Result Units QC Batch ID Method 

l 

| Hexavalent Chromium Hexavalent Chromium 4.88 mg/Kg Contract Lab Dep 
Percent Moisture Percent Moisture 3.1 % Infrared Drying 











Sample: AB14354 Facility ID: Site: Tannery Sludge Farm Fields 
: (Multiple) ) le Ref : 202 
iin catecior! PAM HACKIER aiflition: ESP Collect Date: 1/26/2010 1:10:00PM 


Customer #: 1000365 


Sample Comment: 


SU 79.03. Expedited 48 hour turnaround. 








Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 2.08 mg/Kg Contract Lab Dep 
| Percent Moisture Percent Moisture 0.5 % Infrared Drying 














ample: AB14355 Facility ID: Site: Tannery Sludge Farm Fields 
: Multiple) leR ID: 218 
iM covscur! PAM HACKLER ahnston ese 


Customer #: 1000366 


Sample Comment: 


SU 146.08. Expedited 48 hour turnaround. 


Collect Date: 1/26/2010 1:30:00PM 














Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 1.59 mg/Kg Contract Lab Dep 
Percent Moisture Percent Moisture 12.5 % Infrared Drying 














The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


[LF 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 





Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


100203001 





Missouri Department of Natural Resources 
Environmental Services Program 








100202002 Program, Contact: HWP  Julieann Warren 
Report Date: 03/09/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
OTA A 
ager ID: (Multiple) a Basie se Bs Fields 
nty: uitiple ample Keterence ID: 
ini a ; . 


Customer #: 1000 





Collector: SEAN COUNIHAN 
Sample Comment: 


Affiliation: ESP 
Y1. Run lab Dup on this sample. 


Collect Date: 1/27/2010 2:35:00PM 























Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium < 0.014 ND, 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Maisture 2.6 04 % 3,946 Infrared Drying 
aati Cone (Multiple) Samii Rotince ID: Be bas 


Customer #: 1000301 


Test 


Collector: SEAN COUNIHAN 
Sample Comment: Y2 


Affiliation: ESP 


Collect Date: 1/27/2010 2:40:00PM 





Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.022 04, 05 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 0.4 04 % 3,946 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 
aes Sere Ne meee 


Customer #: 1000302 


Test 





Collector: SEAN COUNIHAN 
Sample Comment: Y3 


Affiliation: ESP 


Parameter Result 


Collect Date: 1/27/2010 2:49:00PM 








Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.019 04, 05 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 4.0 04 % 3,946 infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 





: i Ss fi : 
Te Seat NCO °° ae Soleciaies Wo ooib See 
Customer #; 1000303 Sample Comment: —_Y4 




















Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.069 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 11.6 04 % 3,946 Infrared Drying 
te : (Muttiote) rth ronoey shea ie Bet Fields 
oun uitipie ample Rererence ID: 
aN Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/27/2010 12:00:00AM 








Customer #: 1000304 Sample Comment: DUIS. Run lab Dup on this sample. 

















Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium < 0.014 ND, 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 3.7 04 % 3,946 Infrared Drying 
Sample: aah Cone (Multiple) Sanigke Resende Ao. 308 aes 
C A Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/27/2010 10:26:00AM 
BSLOMe hr: “Sample Comment: Y1 























Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.063 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 0.6 04 % 3,946 Infrared Drying 
Goan” : (Multiple ri Bella See an Fields 
oun uitiple ample neterence ID: 
Ti Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/27/2010 10:37:00AM 
Customer #: 


Sample Comment: Y2 


Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.16 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 0.5 04 % 3,946 infrared Drying 
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eT —EEOeeeeeeeeeeeeeeee ee, eee 


Tin 


Customer #: 1000 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference !D: 305 





Collector: SEAN COUNIHAN 


Affiliation: ESP Collect Date: 1/27/2010 10:46:00AM 


Sample Comment: Y3 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.061 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 0.4 04 % 3,946 Infrared Drying 





TM 


Customer #: 10 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 305 





Collector: SEAN COUNIHAN 
Sample Comment: DUIS 


Affiliation: ESP Collect Date: 1/27/2010 12:00:00AM 





Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0,066 04 mg/Kg 3,936 Contract Lab Dep 
Percent Moisture Percent Moisture 0.3 04 % 3,946 Infrared Drying 





Sample: AB14298 
ii 


Customer #: 1000309 


Test 


Hexavalent Chromium 
Percent Moisture 





Sample: AB14299 
A 


Customer #: 1000310 


Facility ID: 

County: (Multiple) 
Collector: SEAN COUNIHAN 
Sample Comment: Yt 





Parameter 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 320 











Affiliation: ESP Collect Date: 1/26/2010 11:50:00AM 


Result Qualifier Units QC Batch ID Method 
0.32 04 mg/Kg 3,936 Contract Lab Dep 
2.3 04 % 3,946 Infrared Drying 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 320 





Collector: SEAN COUNIHAN 
Sample Comment: Y2 


Affiliation: ESP Collect Date: 1/26/2010 12:02:00PM 





Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.035 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture Percent Moisture 1.2 04 % 3,947 Infrared Drying 
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Sample: AB14300 Facility ID: i Site: Tannery Sludge Farm Fields 
“acc Collector GEAN COUNTHAN Atiiatons ESP 
Customer #: 





Collect Date: 1/26/2010 11:22:00AM 
Sample Comment: Y3 


Test Parameter Result Qualifier Units QC Batch ID Method 


























Hexavalent Chromium Hexavalent Chromium 0.025 04 mg/Kg 3,937 Contract Lab Dep 
| Percent Moisture Percent Moisture 0.6 04 % 3,947 infrared Drying 
‘ Facility ID: Site: Tannery Sludge Farm Fields 
atte Coane (Multiple) _ - Sample Reference iD: 320 
Collector: SEAN COUNIHAN | Affiliation: ESP Collect Date: 1/26/2010 11:34:00AM 
Customer #; 1000312 Sample Comment: —Y4 

















Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.29 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture Percent Moisture 0.8 04 % 3,947 Infrared Drying 
Prt gs : (Mute one vee eed pa Fields 
oun ultiple ample Reference Iv: 
ae Collector. SEAN COUNHAN Affiliation: ESP Collect Date: 1/26/2010 12:00;00AM 


Customer #: 100031 Sample Comment: DUIS 























Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.11 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 04 % 3,947 infrared Drying 
Sample: AB14303 Couake ID: (Muttipte) ou Acad ab on Fields 
ounty: ultiple ample nererence ID: 
IMMA Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 9:30:00AM 


Customer #: 1000314 Sample Comment: 1 


Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.11 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture Percent Moisture 48 04 % 3,947 Infrared Drying 
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Sample: AB14304 
: (Multiple) D: 325 
INUKHOHY tt Se Sua —— aa 3 
Customer #: 


Facility ID: Site: Tannery Sludge Farm Fields 





Collect Date: 1/26/2010 9:10:00AM 








Sample Comment: Y2. Run lab Dup on this sample. 
Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.053 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture 45 04 % 3,947 Infrared Drying 
As ane : (Multiple) oe ey Siudse roe Fields 
oun ultiple ample Keterence ID: 
a Collector: PAM HACKLER Affliation: ESP Collect Date: 1/26/2010 9:00:00AM 


100s Sample Comment: Y3 














Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.069 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture oe 6.3 04 % 3,947 Infrared Drying 
Gaunt ID: (Multipte) ad ey once rem Fields 
ounty: ultiple ampie Reference ID: 
“Tiina Collector: PAM HACKLER AfIGaOR: ESP Collect Date: 1/26/2010 9:20:00AM 


Sample Comment: v4 








Parameter ; Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.052 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture 49 04 % 3,947 Infrared Drying 
Geant ID: (Multiple) ra A Nac aude ae Fields 
ounty: ultiple ample Reference ID: 
“Tia Collector: PAM HACKLER Affliation: ESP Collect Date: 1/26/2010 12:00:00AN 


Sample Comment: DUIS 





Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium 0.068 04 mg/Kg 3,937 Contract Lab Dep 
Percent Moisture 49 04 % 3,947 Infrared Drying 
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Sample: AB14308 
ANA 


Customer #: 1000319 


Facility ID: Site: Tannery Sludge Farm Fields 


County: (Multiple) Sample Reference ID: 326 











Collector: PAM HACKLER 
Sample Comment: 4 


Affiliation: ESP 


Collect Date: 1/26/2010 9:40:00AM 








Test Parameter Result Qualifier Units QC Batch ID Method 

Hexavalent Chromium Hexavalent Chromium 0.12 04 mg/Kg 3,937 Contract Lab Dep 

Percent Moisture Percent Moisture 3.4 04 % 3,947 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 


Customer #: 100032 





County: (Multiple) Sample Reference ID: 326 





Collector: PAM HACKLER 
Sample Comment: Y2 


Affiliation: ESP 


Collect Date: 1/26/2010 9:50:00AM 





Test Parameter Result Qualifier Units QC BatchID Method 

Hexavalent Chromium Hexavalent Chromium 0.098 04 mg/Kg 3,938 Contract Lab Dep 

Percent Moisture Percent Moisture 3.4 04 % 3,948 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 


Customer #: 1000321 


County: (Multiple) Sample Reference ID: 326 





Collector: PAM HACKLER Affiliation: ESP 
Sample Comment: Y3. Run lab Dup on this sample. 


Collect Date: 1/26/2010 10:00:00AM 

















Test Parameter Result Qualifier Units QC Batch ID Method 

Hexavalent Chromium Hexavalent Chromium 0.21 04 mg/Kg 3,938 Contract Lab Dep 

Percent Moisture Percent Moisture 1.8 04 % 3,948 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 


“Tn 


Customer #:; 100032 


Test 


Hexavaient Chromium 
Percent Moisture 


County: (Multiple) Sample Reference ID: 326 





Collector: PAM HACKLER 
Sample Comment: Y4 


Affiliation: ESP 


Parameter Result Qualifier 
Hexavalent Chromium 0.28 04 
Percent Moisture 6.1 04 
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Collect Date: 1/26/2010 10:10:00AM 


Units QC Batch ID Method 


mg/Kg 3,938 Contract Lab Dep 
% 3,948 Infrared Drying 
100202002 








Sample: AB14312 
(MMO 


Facility ID: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 326 



































Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/26/2010 12:00:00AM 
Customer #: 1000323 Sample Comment: = DUIS 
Test Parameter Result Qualifier Units Qc Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.22 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture Percent Moisture 3.6 04 % 3,948 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 
“ima SEES PERC ase 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/27/2010 8:20:00AM 
Customer #: 100 Sample Comment: —_Y1 
Test Parameter Result Qualifier Units Qc Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.081 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture Percent Moisture 1.9 04 % 3,948 infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 
NM Sr ere The eee Se 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/27/2010 8:35:00AM 
Customer #: 100032 Sample Comment: —-Y2 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.094 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture Percent Moisture 2.1 04 % 3,948 Infrared Drying 
Sample: AB14315 Facility ID: Site: Tannery Sludge Farm Fields 
His MNO ele PaneaG ince 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/27/2010 8:50:00AM 
Customer #: 1000326 Sample Comment: —-Y3 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.086 04 mg/Kg 3,938 Cortract Lab Dep 
Percent Moisture Percent Moisture 5.4 04 % 3,948 Infrared Drying 
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ee 


Customer #: 1000327 


Facility ID: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 312 


Coleen tyne o Affiliation: ESP Collect Date: 1/27/2010 12:00:00AM 
Sample Comment: DUIS 














Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.078 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture Percent Moisture 2.9 04 % 3,948 Infrared Drying 
Facility ID: Site: Tannery Sludge Farm Fields 
i Scicee PAM ae 


Customer #: 100032 


Test 


Hexavalent Chromium 
Percent Moisture 


Customer #: 10003 


Test 


Hexavalent Chromium 





Percent Moisture 


eo Affiliation: ESP Collect Date: 1/26/2010 3:25:00PM 
Sample Comment: Y1 








Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium 0.48 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture 5.1 04 % 3,948 Infrared Drying 

Facility !D: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 313 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/26/2010 3:30:00PM 


Sample Comment: Y2. Run lab Dup on this sample. 




















Customer #: 1000 


Test 


Hexavalent Chromium 
Percent Moisture 











Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.12 04 mg/Kg 3,938 Contract Lab Dep 
Percent Moisture 3.3 04 % 3,948 Infrared Drying 

Facility ID: Site: Tannery Sludge Farm Fields 

County: (Multiple) Sample Reference ID: 313 

Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/26/2010 3:35:00PM 
Sample Comment: Y3 

Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium 0.76 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture 3.9 04 % 3,949 infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 





























: ip! : 
HT Gollctar PAM HACKLER meee Collect Date: 1726/2010 45:00PM 
Customer #: Sample Comment: _—_Y4 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.20 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 5.8 04 % 3,949 Infrared Drying 
cone * Multiple) ate: ees uate rae Fields 
oun Ultiple ampie Reterence 7 
TM Collector: SEAN COUNIHAN _Afilation: ESP Collect Date: 1/26/2010 #2:00:00AM 
Customer #: Sample Comment: —_ DUIS. Run lab Dup on this sample. 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.18 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 44 04 % 3,949 Infrared Drying 
Sample: AB14322 Facility ID: Site: Tannery Sludge Farm Fields 
: (Multiple) ES} le Ref ID: 301 
ec Collector: SEAN COUNHAN Afillation: ESP Collect Date: 1/27/2010 2:38:00PM 


Customer #; 1000334 Sample Comment: —_Y1 





Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.059 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 1.4 04 % 3,949 Infrared Drying 
ample: AB14323 Facility ID: : Site: Tannery Sludge Farm Fields 
: (Multiple) s le Ref ID: 301 
HWNUNMIUI ster esx SOUR oon Sint TET 2 
Customer #: Y2 


Sample Comment: 


Test Parameter Result Qualifier Units Qc Batch ID Method 





_ Hexavalent Chromium Hexavalent Chromium 0.14 04 mg/Kg 3,939 Contract Lab Dep 
| Percent Moisture Percent Moisture 10.3 04 % 3,949 Infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 


Sample: AB14324 Ref 
IO AAG Collector SEAN COUNTHAR a 


_ Customer #: 1000336 Sample Comment: — 3 





Collect Date: 1/27/2010 2:49:00PM 




















Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.076 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 6.8 04 % 3,949 Infrared Drying 
Laas eee eee creer eee eee ee ecco Tee ES BED I I I SES TE I 
coinage (Multiple) ae A ait ae am Fields 
ounty: ultiple ample Reference ID: 

TMA Collector: SEANCOUNIHAN afiictioa: ESP Collect Date: 1/27/2010 2:57:00PM 

Customer #: 100033 Sample Comment: —Y4 












































Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.076 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 6.5 04 % 3,949 Infrared Drying 
Coane : (Multiple) rhe Reliab Slugde: ay Fields 
oun ultipie ampie neference 
“Ti Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/27/2010 12:00:00AM 
Customer #: Sample Comment: —_—DUIS. Run lab Dup on this sample. 

Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.071 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 5.7 04 % 3,949 Infrared Drying 
Sample: AB14327 ee (Muttipte) al: Rl bit i oe Fields 

IANA A Collector: SEAN SOUNIHAN Affiliation: ESP Collect Date: 1/27/2010 2:30:00PM 


Customer #: 1000339 Sample Comment: _Y1 


Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.057 04 mg/Kg 3,939 Contract Lab Dep 
Percent Moisture Percent Moisture 2.0 04 % 3,949 Infrared Drying 
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“tin 


Customer #: 


Test 


Hexavalent Chromium 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 304 





Collector: SEAN COUNIHAN 


Sample Comment: Y1, duplicate #1 


Parameter 


Hexavalent Chromium 








Percent Moisture 


Percent Moisture 


Affiliation: ESP Collect Date: 1/27/2010 2:34:00PM 


_ Result Qualifier Units QC Batch ID Method 
0.054 04 mg/Kg 3,939 Contract Lab Dep 
2.3 04 % 3,949 Infrared Drying 





him 


Customer #: 1000 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 304 





Collector: KEN HANNON 


Sample Comment: Y1, duplicate #2 


Affiliation: ESP Collect Date: 1/27/2010 2:38:00PM 





Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.11 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 3.2 04 % 3,950 Infrared Drying 





Sample: AB14330 
IMU 


Customer #: 1000342 


Test 


Hexavalent Chromium 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 304 





Collector: KEN HANNON 
Sample Comment: Y2 


Parameter 


Hexavalent Chromium 





Percent Moisture 


Sample: AB14331 
MAU 


Customer #: 1000343 


Percent Moisture 


Facility ID: 
County: (Multiple) 


Affiliation: ESP Collect Date: 1/27/2010 2:40:00PM 


Result Qualifier Units QC Batch ID Method 
0.061 04 mg/Kg 3,940 Contract Lab Dep 
1.8 04 % 3,950 Infrared Drying 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 304 





Collector: KEN HANNON 
Sample Comment: Y3 


Affiliation: ESP Collect Date: 1/27/2010 2:50:00PM 





Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.16 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 0.9 04 % 3,950 Infrared Drying 
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Sample: AB14332 Caine ID: (Multiple) Se: venneyy Sludge m7 Fields 
ounty: ultiple ample Reference ID: 
AT Gellectsr? KEN HANNON Affllation: ESP 


Customer #: 1000344 Sample Comment: = 4 





Collect Date: 1/27/2010 3:00:00PM 

















Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.12 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 6.6 04 % 3,950 Infrared Drying 
Sample: AB14333 pec Mutipte Site: Tannery See ena Fields 

UT Sovector, KEN HANNON ae ES eanenan iene eae 


Customer #: 1000345 Sample Comment: _DUIS. Run lab Dup on this sample. 














Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.087 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 2.4 04 % 3,950 Infrared Orying 
Coane ID: (Muttiple oe Saney See om Fields 
ounty: uluple ampie Kererence ID: 
Ce Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 3:00:00PM 


Customer #: 100034 Sample Comment: _Y’ 














Test Parameter Resuit Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.049 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 4.9 04 % 3,950 infrared Drying 
Count ID: (Multi) eae ee aaa a Fields 
ounty: ultiple ample KRetference Iv: 
Tim Collector: KEN HANNON Affiliation: ESP Collect Date: 1/27/2010 3:10:00PM 


Customer #: 10003 Sample Comment: —Y2 


Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.042 04 mg/Kg 3,940 Contract Lab Dep 
Percent Moisture Percent Moisture 3.4 04 % 3,950 Infrared Drying 
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Tuan 


Customer #: 


| Test 


_ Hexavalent Chromium 
Percent Moisture 





Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 303 





Collector: KEN HANNON 
Sample Comment: Y3 


Parameter 


Hexavalent Chromium 
Percent Moisture 


Affiliation: ESP Collect Date: 1/27/2010 3:20:00PM 
Result Qualifier Units QC Batch ID Method 
0.058 04 mg/Kg 3,940 Contract Lab Dep 
49 04 % 3,950 Infrared Drying 








Sample: AB14337 
AOC 


Customer #: 1000349 


Test 


Hexavalent Chromium 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 303 





Collector: PAM HACKLER 
Sample Comment: v4 


Parameter 


Hexavalent Chromium 





Percent Moisture 


Percent Moisture 


Affiliation: ESP Collect Date: 1/27/2010 3:30:00PM 
Result Qualifier Units QC Batch ID Method 
0.036 04 mg/Kg 3,940 Contract Lab Dep 
2.9 04 % 3,950 Infrared Drying 





Tint 


Customer #: 


Test 


Hexavalent Chromium 
Percent Moisture 


Facility ID: 
County: (Multiple) 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 303 





Collector: PAM HACKLER 
Sample Comment: DUIS 


Parameter 


Hexavalent Chromium 
Percent Moisture 


Affiliation: ESP Collect Date: 1/27/2010 12:00:00AM 
Result Qualifier Units QC Batch ID Method 
0.054 04 mg/Kg 3,940 Contract Lab Dep 

- 3.9 04 % 3,950 Infrared Drying 








Faseted ID: (Mutiple) Fes ae eee gu Fields 

ounty: ultiple ampie Ketference ID: 

TMT Collector: PAM HACKLER Affiliation: ESP Collect Date? 1/27/2010 12.84.00M 
Customer #: 1000 Sample Comment: 1 

Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.14 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 1.1 04 % 3,951 Infrared Drying 
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Sample: AB14340 coat ID: (Muttipte) ies rae ecee ae Fields 
ounty: ultiple ample Reference ID: 
AMT MU Collector: PAM HACKLER Affiliation: ESP Collect Date: 1/27/2010 1:02:00PM 
Customer #: 1000352 Sample Comment: Y2 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.21 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 0.9 04 % 3,951 Infrared Drying 
Fst as (Multiple) i allt) ee su Fields 
ounty: ultiple ample Reference ID: 
Tit Collector: SEANCOUNIHAN amatea: ESP Collect Date: 1/27/2010 1:10:00PM 


Customer #: 10003 Sample Comment: —Y3 























Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.22 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 5.8 04 % 3,951 Infrared Drying 
Sample: AB14342 Facility ID: Site: Tannery Sludge Farm Fields 
Cc : (Multiple) Ss le Ref ID: 306 
ne esigcer mare eoUNaAR aeration Ese Collect Date: 1/27/2010 12:00:00AM 


Customer #: 1000354 Sample Comment: DUIS 























Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.19 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 2.5 04 % 3,951 Infrared Drying 
ona * (Multiple) aie en aha ra Fields 
oun uiliple ampie netference IU: 
ae Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 12672010 4:10:00PM 


Customer #: 100 Sample Comment: 1 


Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.098 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 1.6 04 % 3,951 Infrared Drying 
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Facility ID: Site: Tannery Sludge Farm Fields 












































County: (Multiple) Sample Reference ID: 302 
Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:15:00PM 
Customer #: 1000356 Sample Comment: —-Y2 

Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.12 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture 6.0 04 % 3,951 Infrared Drying 

Facility ID: Site: Tannery Sludge Farm Fields 

County: (Multiple) Sample Reference ID: 302 

Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:25:00PM 
Sample Comment: Y3. Run lab Dup on this sample. 

Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0,10 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture 1.2 04 % 3,951 Infrared Drying 

Facility ID: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 302 
Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:47:00PM 


Sample Comment: Y3, duplicate #2 





Customer #: 1000359 


Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium 0.057 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture 1.4 04 % 3,951 Infrared Drying 

Facility ID: Site: Tannery Sludge Farm Fields 
County: (Multiple) Sample Reference ID: 302 
Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:50:00PM 





Sample Comment: Y3, duplicate #2 





Parameter Result Qualifier Units QC BatchiID Method 
Hexavalent Chromium 0.093 04 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture 2.2 04 % 3,951 Infrared Drying 
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Sample 6 oe sae Eountee  “(iuliple) Swniblo Refarnee ea 
il ll ncn Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 12:00:00AM 
Customer #: Sample Comment: DUIS 











Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.12 mg/Kg 3,941 Contract Lab Dep 
Percent Moisture Percent Moisture 2.8 % 3,951 Infrared Drying 








The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 


(Lt 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


100202002 





Addendum 


Missouri Department of Natural Resources 
Environmental Services Program 
Reason: Field results added per Michael Stroh 


Addendum oO 








! oi 


















































rm 
x Order ID 100129004 Program, Contact: HWP  Julieann Warren ral 
Report Date: 02/17/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
Oe 
Sample: AB14142 Facility ID: Site: Tannery Sludge Farm Fields 
UU eee aa ae : 
: Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:27:00PM 
Customer #: TOOODE A Sample Comment: Sample from well head Loc. 102. Applied Speciation bottle #B02367. 
Test Parameter Result Qualifier Units QC Batch ID Method 
6020 Metals-Total Recoverable Chromium <0.25 ug/L 3,310 SW 846 6020 
Field pH Field pH 6.82 pH Units EPA 150.1 
Field Specific Conductivity Field Specific Conductivity 483 uS/cm SM 2510 
Field Temperature Field Temperature 12.7C EPA 170.1 
Hexavalent Chromium by Contract Lab Hexavalent Chromium by Contract Lab 0.269 ug/L 3,234 Contract Lab Dep 








The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


ML. OAs 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Addendum 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
15 No Result - Failed Quality Controis Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported vaiue 
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Addendum 


02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


100129004 
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Environmental Services Program 


Order ID 100129004 Program, Contact: HWP  Julieann Warren Jd 
Report Date: 02/17/2010 LDPR/JobCode: FEPAS8 / NJ10TSFF 


A a 


Missouri Department of Natural Resources (Se 


ei 


























Sample: AB14142 cy ID: ee eke: Tenney Sludge paminietds 
ounty: ample Reference ID: 
IMO IN Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:27:00PM 
Customer #: 1000501 Sample Comment: Sample from well head Loc. 102. Applied Speciation bottle #802367. 
Test Parameter Result Qualifier Units QC Batch ID Method 
6020 Metals-Total Recoverable Chromium <0.25 ND ug/L 3,310 SW 846 6020 
Hexavalent Chromium by Contract Lab Hexavalent Chromium by Contract Lab 0.269 04 ug/L 3,234 Contract Lab Dep 
att I mrt Cane Buchanan Saniple Rotetencs iD: pares 3383 
Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 4:35:00PM 


Customer #: 1000502 Sample Comment: _ Field blank. Applied Speciation bottle #802363. 























Test Parameter Result Qualifier Units QC BatchID Method 
6020 Metals-Total Recoverable Chromium <0.25 ND ug/L 3,310 SW 846 6020 
Hexavalent Chromium by Contract Lab Hexavalent Chromium by Contract Lab <0.022 ND, 04 ug/L 3,234 Contract Lab Dep 
Sample: AB14144 Facility ID: Site: Tannery Sludge Farm Fields 
rT HW il | ll alll County: Buchanan Sample Reference ID: Parcel 3383 
Collector: SEAN COUNIHAN Affiliation: ESP Collect Date: 1/26/2010 12:00:00AM 


Customer #: 1000503 Sample Comment: Duplicate. Applied Speciation bottle #302391. 











Test Parameter Result Qualifier Units QC BatchiID Method 
6020 Metals-Total Recoverable Chromium <0.25 ND ug/L 3,310 SW 846 6020 
Hexavalent Chromium by Contract Lab Hexavalent Chromium by Contract Lab 0.263 04 ug/L 3,234 Contract Lab Dep 
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The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


»(QAAF 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

01 improper collection method 

03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

ND Not detected at reported value 
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02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated vaiue, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

23 Contract Lab specific qualifier - see sample comments 


100129004 


APPENDIX B 
Field Notes 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
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AND CONSULTING, LLC Tel: (425) 483-3300 Fax: (425) 483-9818 


www.appliedspeciation.com 


oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


March 8, 2010 


Michael Stroh 

Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 

Jefferson City, MO 65102 

(573) 522-9902 


Dear Mr. Stroh, 


Attached is the report associated with sixty-five (65) soil samples submitted for 
hexavalent chromium quantitation and conventionals (TOC, percent moisture, pH, and 
ORP) analyses on February 11, 2010. The samples were received on February 12, 2010 
in sealed containers at ambient temperature. The submitted samples were extracted using 
EPA Method 3060A and then analyzed for hexavalent chromium via ion chromatography 
inductively coupled plasma dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). 
All conventionals analyses were performed using established methods as described in this 
report. Any analytical issues associated with the analysis are addressed in the following 
report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


arn 
Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 
Jefferson City, MO 65102 


March 8, 2010 


1. Sample Reception 


Sixty-five (65) soil samples were submitted in wide-mouth glass jars (not provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation and 
conventionals (TOC, percent moisture, pH, and ORP) analyses on February 11, 2010. 
The samples were received in acceptable condition on February 12, 2010 in sealed 
containers at ambient temperature. 


In accordance with approved EPA methodology, Applied Speciation and Consulting 
(ASC) recommends that all soils submitted for hexavalent chromium analysis remain 
at a temperature of <6°C prior to preparation and analysis. 


All samples were received in a laminar flow clean hood void of trace metals 
contamination and ultra-violet radiation. Upon reception, all samples were 
designated discrete sample identifiers and then stored in a secure, monitored 
refrigerator (maintained at a temperature of <4°C) until all preparatory and analytical 
procedures could be performed. Splits of each sample requesting TOC analysis were 
distributed to Amtest Inc. 


It must be noted that the glass jar containing the sample identified as AB14474 
shattered during transit to ASC. Consequently, no sample results could be provided 
for this particular sample. The client was contacted regarding this issue and 
instructed ASC to analyze the sample identified as AB14464 in place of the 
compromised sample. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium Quantification _by IC-ICP-DRC-MS Prior to analysis, all 
samples were extracted using EPA Method 3060A on either February 17" (Batches 





Cl and C2) or February 18"" (Batches C3 and C4). In summary, each sample was 
first spread into a thin layer onto a clean surface and a known mass of each sample 
was then weighed into a polypropylene centrifuge tube by taking approximately 
fifteen random subsamples of the original sample. A buffered alkaline extraction 
solution, MgCl2, and a phosphate buffer solution were then applied to each sample. 
All vials were then heated at 90-95°C in a sonicating bath for a minimum of one (1) 
hour. The resulting extracts were cooled, filtered, and injected directly into sealed 
autosampler vials prior to analysis for hexavalent chromium. 


pH and ORP Analyses Prior to the analyses, all samples submitted for pH and ORP 
measurements were prepared in accordance with EPA Method 9045D on February 
23, 2010. In summary, a known mass of each sample was placed into a 
polypropylene centrifuge tube and an equivalent mass of reagent water was also 
added. The resulting suspensions were shaken for five (5) minutes, after which each 
was briefly centrifuged and filtered (0.45um) into a new centrifuge vial. Each sample 
extract was then analyzed for pH and ORP as described herein. 


3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 
species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. All hexavalent chromium sample 
results have also been dry-weight corrected using the measured total solids (percent 
moisture) values. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation _by IC-ICP-DRC-MS All sample extracts for 
hexavalent chromium quantitation were analyzed via a modified version of EPA 
Method 7199 employing ion chromatography inductively coupled plasma dynamic 
reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each sample are 
injected onto an anion exchange column and mobilized by an alkaline (pH > 7) 
gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 





through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 


The retention time for hexavalent chromium is compared to known standards for 
species identification. 





Total Solids (Percent Moisture) Analysis Approximately 1-2 grams of each sample 
was placed into a pre-weighed pan, and the combined mass of the sample and pan 
was recorded. All samples were then placed into a convection oven maintained at a 
temperature of 65-70°C. After drying for a minimum of eight (8) hours, all samples 
were briefly cooled and reweighed. The total solids percentage of each sample was 
calculated by dividing the weight of the dried sample by the weight of the original 
sample. All samples were prepared for total solids on either February 25, 2010 
(Batches S1-S4) or on March 1, 2010 (Batch S5) 


pH Analysis All sample extracts for pH measurement were analyzed in accordance 
with EPA Method 9045D on February 23, 2010. 


ORP_ Analysis All sample extracts for ORP measurement were analyzed in 
accordance with ASTM D 1498-93 on February 23, 2010. All measured ORP values 
were corrected for the reference electrode in accordance with the guidance provided 
in EPA Method 3060A. 





TOC Analysis All samples submitted for TOC measurements were analyzed via EPA 
Method 9060 on either February 23, 2010 (Batch T1) or on March 2, 2010 (Batch 
T2). 


4. Analytical Issues 


Although the overall analyses went well, significant issues were encountered during 
the applied hexavalent chromium extraction procedure, as described below: 


The RPD associated with the matrix duplicate (MD) performed on the sample 
identified as AB14426 was above the established control limit of 25% for Batch C2 
(25.8%). The concentrations of hexavalent chromium in the parent sample and MD 
are both significantly greater than ten times the reporting limit (RL). Consequently, 
all samples associated with this batch were re-extracted and the RPD associated with 
the MD performed on AB14426 was still elevated (20.3%). Since the re-extraction 
and re-analysis did not take place until after the method-specified holding time of 
thirty (30) days had expired, the original results associated with Batch C2 have been 
reported despite the elevated MD RPD. The fact that the MD RPD for AB14426 was 
still elevated upon re-extraction suggests this sample matrix may be heterogeneous. 


Hexavalent Chromium Quantitation - Laboratory Control Samples Three laboratory 


control samples were extracted with each batch of samples to identify the extraction 
efficiency and capacity of the extraction procedure to induce conversion of trivalent 


chromium to hexavalent chromium. The laboratory control samples spiked with an 
aqueous hexavalent chromium and a solid PbCrO, standard produced acceptable 
recoveries for each batch (ranging from 95.3% to 111.1%), indicating that the applied 
method effectively extracts and stabilizes the hexavalent chromium species. The 
third laboratory control sample spiked with an aqueous trivalent chromium standard 
solution resulted in a hexavalent chromium recovery of less than 1.0% for each of the 
sample batches. The quantity of hexavalent chromium detected in these laboratory 
control samples is near that present in the associated preparation blanks, which is 
attributed to trace levels of hexavalent chromium in the reagents used for the 
extraction procedure. The low recoveries for the trivalent chromium spikes 
demonstrate that the extraction procedure, under ideal conditions, induces minimal 
conversion of trivalent to hexavalent chromium. 


Hexavalent Chromium Quantitation _— Matrix Spike _/ Matrix Spike Duplicates 
(MS/MSDs) Similar to the laboratory control samples, three discrete sets of matrix 


spikes were extracted with each batch to identify the interaction of the sample matrix 
with trivalent and hexavalent chromium. The performance of the matrix spikes can 
assist in identifying chemical interferences associated with the sample matrix and the 
applied extraction procedure. 


Hexavalent Chromium Quantitation — Cr(III) MS/MSDs The hexavalent chromium 
recoveries associated with each aqueous trivalent chromium MS and MSD were less 
than 3%. These low trivalent chromium matrix spike recoveries confirm that the 
extraction procedure induces minimal oxidation of trivalent chromium to hexavalent 
chromium in the spiked sample matrices. 





The RPD associated with the MSD performed for each of the four sample batches 
was above the established control limit of 25% (484.7%, 153.8%, 98.7%, and 45.3% 
respectively). These elevated RPDs are attributable to the fact that a minimal amount 
of the trivalent chromium spikes was converted to hexavalent chromium during the 
applied extraction procedure, as expected, resulting in hexavalent chromium 
concentrations that represented an increase in Cr(VI) less than the ambient sample 
concentration. Since greater variability is expected as spike concentrations approach 
the ambient sample concentrations, the elevated RPDs are identified as an inherent 
limitation of any quantitative method and do not impact the validity of the reported 
results. 


Hexavalent Chromium Quantitation — Aqueous Cr(V1I) and Solid PbCrO, MS/MSDs 


For Batches C1-C3, the hexavalent chromium recoveries associated with the aqueous 
Cr(VI) matrix spikes were all less than 2.0%. The recoveries associated with the 
insoluble Cr(VI) matrix spikes for each of these batches were also biased low 
(ranging from 63.0-76.7%). As previously mentioned, the recoveries of both the 
aqueous and insoluble hexavalent chromium LCS were acceptable for each of these 
batches, demonstrating that the applied procedure both extracts and stabilizes Cr(VI) 
in solution. Since the low bias observed for these soluble and insoluble Cr(VI) matrix 
spikes may therefore be attributed to interference from the spiked sample matrices, no 


further corrective action was deemed necessary. These MS/MSD results suggest that 
the spiked sample matrix associated with each of these sample batches strongly favor 
reduction of hexavalent chromium. For Batch C1 this is further supported by the 
measured pH and ORP values obtained for the sample identified as AB14407, which 
indicate a reductive sample matrix, as well as the high TOC value (4.5%) for this 
sample. 


The RPDs associated with the aqueous Cr(VI) MS/MSD sets performed for Batches 
C1-C3 were above the established control limit of 25% (342.7%, 872.8%, and 
206.4%, respectively). As previously mentioned, the spiked sample matrix for each 
of these batches exhibited strongly reducing conditions (spike recoveries less than 
2.0%), resulting in Cr(VI) concentrations for the MS and MSD that were less than 
twice the ambient sample concentrations. Since greater variability is expected as 
spike concentrations approach the ambient sample concentrations, the elevated RPDs 
are identified as an inherent limitation of any quantitative method and do not impact 
the validity of the reported results. 


The hexavalent chromium recoveries associated with the matrix spikes performed on 
the sample identified as AB14475 for Batch C4 were within acceptance limits for 
both the aqueous and insoluble hexavalent chromium matrix spikes. These 
acceptable recoveries suggest that the applied method effectively extracts and 
stabilizes hexavalent chromium in this particular sample matrix. 


The estimated method detection limit (eMDL) for hexavalent chromium for each 
batch of solids is generated using the standard deviation of the associated preparation 
blanks, in accordance with Applied Speciation and Consulting’s SOP. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Wa ignat 
Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Sample Results 


Sample ID 
AB14404 
AB14405 
AB14406 
AB14407 
AB14408 
AB14409 
AB14410 
AB14411 
AB14412 
AB14413 
AB14414 
AB14415 
AB14416 
AB14417 
AB14418 
AB14419 
AB14420 
AB14421 
AB14423 
AB14424 
dw = dry weight 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 


Batch 
Identifiers 
C1, $1,711 
C1, $1,711 
C1, $1,711 
C1, $1,711 
C1, $1,711 
C1, $1, T2 
C1,S1, 71 
C1,S1, 71 
C1, $1,711 
C1, $1, T2 
C1, $1, T2 
C1, $1, T2 
C1, $1, T2 
C1, $1, T2 
C1, $1, T2 
C1, $1, T2 
C1, $1,711 
C1, $1,711 
C1, $1,711 
C1, $1,711 


* Times reported in CST 


*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 
NR = Not requested 


Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 


Analyzed for Cr(VI)* 


2/17/2010 22:09 
2/17/2010 22:15 
2/17/2010 22:22 
2/17/2010 22:40 
2/17/2010 23:30 
2/17/2010 23:37 
2/17/2010 23:55 
2/18/2010 0:08 
2/18/2010 0:20 
2/18/2010 11:08 
2/18/2010 0:45 
2/18/2010 0:52 
2/18/2010 1:17 
2/18/2010 1:23 
2/18/2010 1:29 
2/18/2010 1:35 
2/18/2010 1:42 
2/18/2010 1:48 
2/18/2010 10:55 
2/18/2010 11:01 


Cr(VI) in 
mg/kg (dw) 
0.607 
0.418 
0.666 
1.05 
0.657 
0.225 
0.605 
0.833 
1.61 
0.069 
0.692 
0.793 
1.83 
1.11 
3.40 
3.29 
0.269 
1.13 
0.386 
0.278 


% Solids 
96.1 
96.4 
96.5 
93.8 
99.2 
98.5 
96.3 
96.2 
96.3 
98.7 
96.9 
97.5 
91.8 
97.1 
97.9 
98.3 
94.5 
98.2 
95.7 
98.2 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 


J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


TOC in% 
4.4 
4.1 
4.9 
4.5 
0.81 
0.47 
4.5 
5.5 
5.4 
4.4 
5.1 
6.4 
6.3 
1.3 
2.1 
2.2 
NR 
NR 
NR 
NR 


ORP (mv)** 
449 
433 
465 
477 
351 
352 
469 
407 
487 
420 
422 
468 
444 
475 
434 
422 
NR 
NR 
NR 
NR 


pH 
6.28 
6.85 
7.86 
5.90 
7.87 
7.87 
6.61 
6.62 
6.78 
6.45 
6.81 
5.91 
7.59 
6.34 
7.25 
7.38 
NR 

NR 

NR 

NR 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Sample Results 


Batch Date & Time Cr(VI) in 
Sample ID Identifiers Analyzed for Cr(VI)* | mg/kg (dw) % Solids TOC in% ORP (mv)** pH 
AB14426 C2, S2 2/18/2010 12:10 0.406 Cries NR NR NR 
AB14427 C2, S2 2/18/2010 13:13 0.462 97.0 NR NR NR 
AB14429 C2, S2 2/18/2010 13:19 1.27 98.8 NR NR NR 
AB14430 C2, S2 2/18/2010 13:25 0.624 98.8 NR NR NR 
AB14431 C2, S2 2/18/2010 13:31 0.626 97.5 NR NR NR 
AB14432 C2, S2 2/18/2010 13:38 0.694 99.2 NR NR NR 
AB14433 C2, S5 2/18/2010 13:56 1.56 98.8 NR NR NR 
AB14435 C2, S2 2/18/2010 14:03 0.242 98.6 NR NR NR 
AB14436 C2, S2 2/18/2010 14:09 0.803 98.6 NR NR NR 
AB14438 C2, S2 2/18/2010 14:15 0.468 97.2 NR NR NR 
AB14439 C2, S2 2/18/2010 14:21 1.10 98.0 NR NR NR 
AB14440 C2, S2 2/18/2010 14:28 0.490 97.0 NR NR NR 
AB14441 C2, S2 2/18/2010 14:34 1.54 98.4 NR NR NR 
AB14442 C2, S2 2/18/2010 15:11 0.760 96.8 NR NR NR 
AB14443 C2, S2 2/18/2010 15:18 0.703 96.8 NR NR NR 
AB14444 C2, S2 2/18/2010 15:24 0.387 97.2 NR NR NR 
AB14445 C2, S2 2/18/2010 15:30 0.240 98.6 NR NR NR 
AB14446 C2, S2 2/18/2010 15:36 0.359 97.3 NR NR NR 
AB14447 C2, S2 2/18/2010 15:43 0.728 97.5 NR NR NR 


AB14448 C2, S2 2/18/2010 15:49 1.05 97.2 NR NR NR 


dw = dry weight 

* Times reported in CST 

*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 
NR = Not requested 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Sample Results 


Batch Date & Time Cr(VI) in 
Sample ID Identifiers Analyzed for Cr(VI)* |= mg/kg (dw) % Solids TOC in% ORP (mvV)** pH 
ABI4449——_ “it, SB—itsi«éi RDB 15:450—iti«a:«STB—“ <esi“‘éa‘ACCC™C™[UNMRLULU™€C€UwNRt~«~“‘“Céi«*SNRRRC*” 
AB14450 C3, S3 2/22/2010 16:47 1.14 98.3 NR NR NR 
AB14451 C3, S3 2/22/2010 16:53 1.58 96.8 NR NR NR 
AB14453 C3, S3 2/22/2010 17:31 1.55 96.9 NR NR NR 
AB14454 C3, S3 2/22/2010 17:37 0.821 98.5 NR NR NR 
AB14455 C3, S3 2/22/2010 17:43 1.16 97.8 NR NR NR 
AB14456 C3, S3 2/22/2010 17:50 1.19 98.5 NR NR NR 
AB14457 C3, S3 2/22/2010 17:56 0.812 98.6 NR NR NR 
AB14459 C3, S3 2/22/2010 18:02 1.04 99.0 NR NR NR 
AB14460 C3, S3 2/22/2010 18:08 1.29 99.3 NR NR NR 
AB14462 C3, S3 2/22/2010 18:15 2.45 97.9 NR NR NR 
AB14463 C3, S3 2/22/2010 18:21 0.487 97.9 NR NR NR 
AB14464 C3, S3 2/22/2010 19:23 1.64 98.2 NR NR NR 
AB14465 C3, S3 2/22/2010 18:27 2.52 99.5 NR NR NR 
AB14466 C3, S3 2/22/2010 18:46 2.52 99.6 NR NR NR 
AB14468 C3, S3 2/22/2010 18:52 0.166 99.5 NR NR NR 
AB14469 C3, S3 2/22/2010 18:58 0.296 99.1 NR NR NR 
AB14470 C3, S3 2/22/2010 19:05 0.872 98.2 NR NR NR 
AB14472 C3, S3 2/22/2010 19:11 0.234 98.9 NR NR NR 


AB14473 C3, S3 2/22/2010 19:17 0.279 97.8 NR NR NR 


dw = dry weight 

* Times reported in CST 

*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 
NR = Not requested 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Sample Results 


Sample ID 
AB14475 
AB14476 
AB14477 
AB14478 
AB14479 

dw = dry weight 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 


Batch 
Identifiers 
C4, S4 
C4, S4 
C4, S4 
C4, S4, T2 
C4, S4, T2 


* Times reported in CST 


*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 


NR = Not requested 


Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 
Analyzed for Cr(VI)* 
2/22/2010 20:26 
2/22/2010 21:28 
2/22/2010 21:35 
2/22/2010 21:41 
2/22/2010 21:47 


Cr(VI) in 
mg/kg (dw) 
0.518 
2.27 
1.48 
0.474 
1.36 


% Solids 


99.6 
99.4 
99.3 
98.9 
99.6 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 


J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


TOC in % 
NR 
NR 
NR 
2.9 
1.3 


ORP (mV)** 
NR 
NR 
NR 
415 
397 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Preparation Blank Summary 


Analyte Units Batch PBS1 PBS2 PBS3 PBS4 Mean StdDev 
TOC % T1 < 0.05 2 : e 7 2 
TOC % T2 < 0.05 : - 7 : - 
Cr(VI) mg/kg (dw) C1 0.020 0.021 0.022 0.025 0.022 0.002 
Cr(VI) mg/kg (dw) C2 0.021 0.017 0.016 0.014 0.017 0.003 
Cr(VI) mg/kg (dw) C3 0.021 0.021 0.022 0.023 0.022 0.001 
Cr(VI) mg/kg (dw) C4 0.031 0.024 0.021 0.019 0.024 0.005 


eMDL = Estimated Method Detection Limit 
RL = Reporting Limit 


RL 
0.05 
0.05 

0.025 
0.025 
0.025 
0.025 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 8, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Laboratory Control Samples 


Analyte Units Batch LCS True Value Result Recovery 
TOC % T1 LCS 1.3 1.3 100 
TOC % T2 LCS 1.3 1.4 108 
Cr(IIl) mg/kg (dw) C1 LCS 5.000 0.019 0.4 
Cr(VI) mg/kg (dw) C1 LCS 5.000 5.557 111.1 
PbCrO, mg/kg (dw) C1 LCS 6692 7332 109.6 
Cr(IIl) mg/kg (dw) C2 LCS 5.000 0.021 0.4 
Cr(VI) mg/kg (dw) C2 LCS 5.000 4.986 99.7 
PbCrO, mg/kg (dw) C2 LCS 6628 6317 95.3 
Cr(IIl) mg/kg (dw) C3 LCS 5.000 0.027 0.5 
Cr(VI) mg/kg (dw) C3 LCS 5.000 5.474 109.5 
PbCrO, mg/kg (dw) C3 LCS 6789 7005 103.2 
Cr(IIl) mg/kg (dw) C4 LCS 5.000 0.033 0.7 
Cr(VI) mg/kg (dw) C4 LCS 5.000 5.445 108.9 
PbCrO, mg/kg (dw) C4 LCS 6049 6343 104.9 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 


Contact: Michael Stroh 


Date: March 8, 2010 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Matrix Duplicate 


Analyte 
TOC 

TOC 

% Solids 
% Solids 
% Solids 
% Solids 
% Solids 


NC = Value was not calculated due to one or more concentrations below the eMDL 
* The RPD is above the established control limit of 25%; please see narrative. 


Units 

% 

% 

% 

% 

% 

% 

% 
mg/kg (dw) 
mg/kg (dw) 
mg/kg (dw) 
mg/kg (dw) 
mg/kg (dw) 

( 
( 
( 
( 


= 


mg/kg (dw) 
mg/kg (dw) 
mg/kg (dw) 


d 
mg/kg (dw) 


Batch Sample ID 


T1 
T2 
S1 
$2 
$3 
S4 
$5 
C1 
C1 
C1 
C1 
C1 
C1 
C2 
C3 
C4 


AB14410 
AB14419 
AB14404 
AB14426 
AB14449 
AB14475 
AB14433 
AB14407 
AB14410 
AB14411 
AB14412 
AB14413 
AB14415 
AB14426 
AB14449 
AB14475 


Rep 1 
4.5 
2.2 

96.05 

97.67 

97.45 

99.55 

98.82 

1.051 

0.605 

0.833 

1.613 

0.069 

0.793 

0.406 

1.729 

0.518 


Rep 2 
4.3 
2.2 

96.10 

97.75 

97.55 

99.51 

98.82 

0.942 

0.750 

0.788 

1.620 

0.080 

0.775 

0.526 

1.408 

0.434 


Mean 
4.4 
2.2 

96.08 

97.71 

97.50 

99.53 

98.82 

0.997 

0.677 

0.811 

1.617 

0.075 

0.784 

0.466 

1.568 

0.476 


RPD 
4.5 
0.0 
0.1 
0.1 
0.1 
0.0 
0.0 

11.0 

21.4 
5.6 
0.4 

15.0 
2.3 

25.8" 

20.5 

17.6 
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Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate 


Analyte 
Cr(IIl) 
Cr(VI) 
PbCrO, 
Cr(IIl) 
Cr(VI) 
PbCrO, 
Cr(IIl) 
Cr(VI) 
PbCrO, 
Cr(IIl) 
Cr(VI) 
PbCrO, 


Units 


mg/kg 


(dw) 
(dw) 
(dw) 
(dw) 
(dw) 
mg/kg (dw) 
(dw) 
(dw) 
(dw) 
(dw) 
(dw) 
mg/kg (dw) 


Batch 


C1 
C1 
C1 
C2 
C2 
C2 
C3 
C3 
C3 
C4 
C4 
C4 


Sample ID SpikeConc MS Result 


AB14407 
AB14407 
AB14407 
AB14426 
AB14426 
AB14426 
AB14449 
AB14449 
AB14449 
AB14475 
AB14475 
AB14475 


5.247 
5.310 
7770 
5.052 
5.064 
6915 
4.909 
5.151 
5866 
4.934 
4.838 
6088 


1.078 
0.758 
5962 
0.464 
0.427 
4630 
1.709 
1.153 
3694 
0.503 
5.336 
6104 


Recovery Spike Conc 


1.5 
-4.5* 
76.7 

0.0 
-0.8* 
66.9" 

2.9 
-8.1* 
63.0* 

0.6 

100.5 
100.3 


* The recovery is below the established control limit of 75%; please see narrative. 


** The RPD is above the established control limit of 25%; please see narrative. 


NC = Value was not calculated due to one or more concentrations below the eMDL 


5.253 
5.319 
7752 
5.150 
5.068 
6961 

4.971 
5.133 
6003 
4.996 
4.953 
6391 


MSD 
Result 
0.963 
1.060 
5644 
0.451 
0.528 
4666 
1.617 
1.575 
3832 
0.520 
5.520 
6436 


Recovery 
-0.6 
1.2* 

72.8* 
-0.3 
1.2* 

67.0* 

1.0 
0.1* 

63.8" 
0.9 

101.8 

100.7 


RPD 


484.7** 
342.7** 
5.3 
153.8** 
872.8** 
0.1 
98.7** 
206.4** 
1.3 
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Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(Vl) Measured Percent 
Value Result Recovery 
0.050 0.079 158.8 
0.050 0.072 143.1 
0.050 0.082 163.6 
0.050 0.073 146.2 
0.500 0.550 110.0 
5.000 5.174 103.5 
50.00 49.98 100.0 
0.050 0.057 114.7 
0.050 0.056 112.0 
0.050 0.060 120.6 
0.050 0.064 127.8 
0.500 0.499 99.7 
5.000 5.055 101.1 
25.00 24.98 99.9 
0.050 0.047 93.7 
0.050 0.050 100.9 
0.050 0.041 81.4 
0.050 0.043 85.8 
0.500 0.484 96.7 
5.000 4.891 97.8 
25.00 23.51 94.0 


All results are reported in ug/L 
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Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 5.585 111.7 
5.000 5.470 109.4 
5.000 5.353 107.1 
5.000 5.516 110.3 
5.000 5.358 107.2 
5.000 5.072 101.4 
5.000 4.978 99.6 
5.000 4.932 98.6 
5.000 4.861 97.2 
5.000 4.888 97.8 
5.000 4.882 97.6 
5.000 4.815 96.3 
5.000 5.348 107.0 
5.000 5.274 105.5 
5.000 5.229 104.6 
5.000 5.338 106.8 
5.000 5.418 108.4 
5.000 5.485 109.7 
5.000 5.444 108.9 
5.000 5.437 108.7 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 
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Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
4.000 3.795 94.9 
200.0 218.7 109.4 
202.0 214.0 105.9 
10.00 12.09 120.9 
5.000 5.495 109.9 
5.000 5.107 102.1 
100.0 95.38 95.4 
5.000 4.932 98.6 
5.000 4.706 94.1 
20.00 20.30 101.5 
5.000 5.029 100.6 
100.0 107.2 107.2 
5.000 5.369 107.4 
5.000 5.557 111.1 
5.000 4.986 99.7 
5.000 5.474 109.5 
5.000 5.445 108.9 
5.000 4.546 90.9 


Second source standard = Cr(VI) Blank Spike (from 3060A Extraction) 
All results are reported in mg/kg 


Quality Control Summary - Historical Matrix Spikes 


Ambient 
Cr(VI) Conc. 
3.647 
2.961 
2.853 
0.118 
0.077 
126.8 
0.187 
0.160 
0.080 
0.101 
0.224 
0.342 
< 0.014 U 
1.816 
0.088 
0.997 
0.466 
0.184 
1.568 
0.476 


Hexavalent Cr Results for the Missouri Department of Natural Resources 
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MS Spike 
Conc. 
4.009 
221.2 
150.2 
43.67 
4.976 
867.7 
4.046 
4.017 
3.906 
5.052 
4.910 
4.885 
5.243 
20.46 
5.064 
5.310 
5.064 
5.007 
5.151 
4.838 
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MS 
Measured 
Result 
6.202 
257.4 
167.7 
44.23 
3.343 
947.6 
3.095 
4.214 
3.657 
3.646 
2.551 
3.534 
< 0.014 U 
6.685 
3.253 
0.758 
0.427 
4.098 
1.153 
5.336 


All results are reported in mg/kg 


MS 
Recovery 
63.7 
115.0 
109.8 
101.0 
65.6 
94.6 
71.9 
100.9 
91.6 
70.2 
47.4 
65.4 
0.0 
23.8 
62.5 
-4.5 
-0.8 
78.1 
-8.1 
100.5 


MSD Spike Measured 
Conc. 


4.061 
209.2 
226.2 
54.70 
5.124 
765.2 
3.775 
4.078 
3.959 
4.694 
4.893 
4.820 
5.147 
20.39 
5.134 
5.319 
5.068 
4.779 
5.133 
4.953 


MSD 


Result 
6.469 
216.7 
243.7 
53.27 
3.790 
834.1 
2.961 
4.038 
3.600 
3.300 
2.361 
3.424 
0.039 
5.832 
3.254 
1.060 
0.528 
4.272 
1.575 
5.520 


MSD 
Recovery 
69.5 
102.1 
106.4 
97.2 
72.5 
92.4 
73.5 
95.1 
88.9 
68.2 
43.7 
63.9 
0.8 
19.7 
61.7 
1.2 
1.2 
85.5 
0.1 
101.8 


RPD 
8.7 
11.9 
3.1 
3.9 
9.9 
2.3 
2.2 
5.9 
2.9 
2.9 
8.2 
2.2 
200.0 
18.8 
1.3 
342.7 
872.8 
9.0 
206.4 
1.4 
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oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


March 4, 2010 


Michael Stroh 

Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 

Jefferson City, MO 65102 

(573) 522-9902 


Dear Mr. Stroh, 


Attached is the report associated with sixty (60) soil samples submitted for hexavalent 
chromium quantitation on February 3, 2010. The samples were received on February 4, 
2010 in sealed coolers at 1.7°C and 2.9°C, respectively. The submitted samples were 
extracted using EPA Method 3060A and then analyzed for hexavalent chromium via ion 
chromatography inductively coupled plasma dynamic reaction cell mass spectrometry 
(IC-ICP-DRC-MS). Any analytical issues associated with the analysis are addressed in 
the following report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 
Jefferson City, MO 65102 


March 4, 2010 


1. Sample Reception 


Sixty (60) soil samples were submitted in wide-mouth glass jars (not provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation on 
February 3, 2010. The samples were received in acceptable condition on February 4, 
2010 in sealed coolers at 1.7°C and 2.9°C, respectively. 


All samples were received in a laminar flow clean hood void of trace metals 
contamination and ultra-violet radiation. Upon reception, all samples were 
designated discrete sample identifiers and then stored in a secure, monitored 
refrigerator (maintained at a temperature of <4°C) until all preparatory and analytical 
procedures could be performed. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium Quantification _by IC-ICP-DRC-MS Prior to analysis, all 
samples were extracted using EPA Method 3060A on February 8" (Batch 1), 
February 16" (Batch 2), and February 9" (Batch 3). In summary, each sample was 
first spread into a thin layer onto a clean surface and a known mass of each sample 
was then weighed into a polypropylene centrifuge tube by taking approximately 
fifteen random subsamples of the original sample. A buffered alkaline extraction 
solution, MgCl2, and a phosphate buffer solution were then applied to each sample. 
All vials were then heated at 90-95°C in a sonicating bath for a minimum of one (1) 
hour. The resulting extracts were cooled, filtered, and injected directly into sealed 
autosampler vials prior to analysis for hexavalent chromium. 





3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 
species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. All sample results have also been dry- 
weight corrected using the measured total solids (percent moisture) values. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation _by IC-ICP-DRC-MS All sample extracts for 
hexavalent chromium quantitation were analyzed via a modified version of EPA 
Method 7199 employing ion chromatography inductively coupled plasma dynamic 
reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each sample are 
injected onto an anion exchange column and mobilized by an alkaline (pH > 7) 
gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 





The retention time for hexavalent chromium is compared to known standards for 
species identification. 


Total Solids Analysis Approximately 1-2 grams of each sample was placed into a pre- 
weighed pan, and the combined mass of the sample and pan was recorded. All 
samples were then placed into a convection oven maintained at a temperature of 65- 
70°C. After drying for a minimum of eight (8) hours, all samples were briefly cooled 
and reweighed. The total solids percentage of each sample was calculated by 
dividing the weight of the dried sample by the weight of the original sample. 


4. Analytical Issues 


Although the overall analyses went well, significant issues were encountered during 
the applied extraction procedure, as described below: 


The RPD associated with the matrix duplicate (MD) performed on the sample 
identified as AB14310 was above the established control limit of 25% for batch 2 
(28.7%). The concentrations of hexavalent chromium in the parent sample and MD 
are both less than ten times the reporting limit (RL), with the absolute difference 
between the two values being approximately twice the RL. Since greater variability 
is expected as sample concentrations approach the RL, the elevated RPD is identified 
as an inherent limitation of any quantitative method and does not impact the validity 
of the reported results. 


It must be noted that although the client requested an additional matrix duplicate 
(MD) be performed on the sample identified as AB14321, this duplicate set was 
mistakenly not included in the digestion batch associated with this sample, i.e. batch 
2. Batch 2 did include three other MD sets, however, so the variability associated 
with the extractions and analyses are demonstrated via these MDs. By the time 
Applied Speciation and Consulting (ASC) was able to re-extract AB14321 with the 
additional MD set that was requested, the sample had exceeded the recommended 
holding time of thirty (30) days specified in EPA Method 3060A; rather than report 
data generated outside the holding time, ASC has reported the initial result obtained 
for this sample. 


Hexavalent Chromium Quantitation - Laboratory Control Samples Three laboratory 
control samples were extracted with each batch of samples to identify the extraction 
efficiency and capacity of the extraction procedure to induce conversion of trivalent 
chromium to hexavalent chromium. The laboratory control samples spiked with an 
aqueous hexavalent chromium and a solid PbCrO, standard produced acceptable 
recoveries for each batch (ranging from 93.4% to 107.4%), indicating that the applied 
method effectively extracts and stabilizes the hexavalent chromium species. The 
third laboratory control sample spiked with an aqueous trivalent chromium standard 
solution resulted in a hexavalent chromium recovery of less than 1.0% for each of the 
sample batches. The quantity of hexavalent chromium detected in these laboratory 
control samples is near that present in the associated preparation blanks, which is 
attributed to trace levels of hexavalent chromium in the reagents used for the 
extraction procedure. The low recoveries for the trivalent chromium spikes 
demonstrate that the extraction procedure, under ideal conditions, induces minimal 
conversion of trivalent to hexavalent chromium. 





Hexavalent Chromium Quantitation _— Matrix Spike _/ Matrix Spike Duplicates 
(MS/MSDs) Similar to the laboratory control samples, three discrete sets of matrix 
spikes were extracted with each batch to identify the interaction of the sample matrix 
with trivalent and hexavalent chromium. The performance of the matrix spikes can 
assist in identifying chemical interferences associated with the sample matrix and the 
applied extraction procedure. 





Hexavalent Chromium Quantitation — Cr(III) MS/MSDs The hexavalent chromium 


recoveries associated with each aqueous trivalent chromium MS and MSD were less 
than 3%. These low trivalent chromium matrix spike recoveries confirm that the 


extraction procedure induces minimal oxidation of trivalent chromium to hexavalent 
chromium in the spiked sample matrices. 


The RPD associated with the MSD performed for each of the three sample batches 
was above the established control limit of 25% (71.4%, 93.1%, and 87.3%, 
respectively). These elevated RPDs are attributable to the fact that a minimal amount 
of the trivalent chromium spikes was converted to hexavalent chromium during the 
applied extraction procedure, as expected, resulting in hexavalent chromium 
concentrations that either were either less than ten times the RL (as is the case for 
batch 1) or represented an increase in Cr(VI) that was less than two times the ambient 
sample concentration (as is the case for batches 2 and 3). Since greater variability is 
expected as sample concentrations approach the RL and as spike concentrations 
approach the ambient sample concentrations, the elevated RPDs are identified as an 
inherent limitation of any quantitative method and do not impact the validity of the 
reported results. 


Hexavalent Chromium Quantitation — Aqueous Cr(VI) and Solid PbCrOsz MS/MSDs 
The hexavalent chromium recoveries associated with the matrix spikes performed on 
the sample identified as AB14310 for batch 2 were within acceptance limits for both 
the aqueous (78.1% and 85.5%) and insoluble (90.6% and 91.2%) hexavalent 
chromium matrix spikes. These acceptable recoveries suggest that the applied 
method effectively extracts and stabilizes hexavalent chromium in this particular 
sample matrix. 





The hexavalent chromium recoveries associated with the insoluble Cr(VI) matrix 
spikes performed on the sample identified as AB14333 for batch 3 were within 
established control limits (85.0% and 81.6%), whereas the recoveries of the aqueous 
Cr(VI) matrix spikes performed on this sample were biased low (62.5% and 61.7%). 
As previously mentioned, the recoveries of both the aqueous and insoluble hexavalent 
chromium LCS were within acceptance limits for this batch (100.6% and 95.7%, 
respectively), demonstrating that the applied procedure both extracts and stabilizes 
Cr(VI) in solution. Since the low bias observed for these aqueous Cr(VI) matrix 
spikes may therefore be attributed to interference from the sample matrix, no further 
corrective action was deemed necessary. These MS/MSD results suggest that the 
matrix of AB14333 favors reduction of hexavalent chromium. 


The hexavalent chromium recoveries associated with the matrix spikes performed on 
the sample identified as AB14289 for batch 1 were biased low for both the aqueous 
(0.0% and 0.8%) and the insoluble (67.4% and 68.4%) spikes. The recoveries of the 
aqueous and insoluble hexavalent chromium LCS were within acceptance limits for 
this batch (94.1% and 93.4%, respectively), again demonstrating that the method 
extracts and stabilizes Cr(VI) in solution. The low recoveries observed are therefore 
attributed to interference from the matrix of AB14289 and indicate that this sample 
strongly favors reduction of Cr(VI). Since all other quality control parameters 
associated with this batch were within control, no corrective action was deemed 
necessary. 


The estimated method detection limit (eMDL) for hexavalent chromium for each 
batch of solids is generated using the standard deviation of the associated preparation 
blanks, in accordance with Applied Speciation and Consulting’s SOP. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 
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Sample Results 


Batch Date & Time Cr(VI) in 

Sample ID Identifier | Analyzed for Cr(VI)* | mg/kg (dw) % Solids 
‘ABI4289°  — aa‘ etTSt~<‘;isé‘s;sétBO 18:34 <00T4U COT 
AB14290 1 2/8/2010 19:26 0.022 J 99.6 
AB14291 1 2/8/2010 19:32 0.019 J 96.0 
AB14292 1 2/8/2010 20:03 0.069 88.4 
AB14293 1 2/8/2010 20:09 < 0.014 U 96.3 
AB14294 1 2/8/2010 20:19 0.063 99.4 
AB14295 1 2/8/2010 20:24 0.163 99.5 
AB14296 1 2/8/2010 20:30 0.061 99.6 
AB14297 1 2/8/2010 20:35 0.066 99.7 
AB14298 1 2/8/2010 20:40 0.319 97.7 
AB14299 1 2/8/2010 20:46 0.035 98.8 
AB14300 1 2/8/2010 20:51 0.025 99.4 
AB14301 1 2/8/2010 21:07 0.293 99.2 
AB14302 1 2/8/2010 21:12 0.106 98.6 
AB14303 1 2/8/2010 21:17 0.111 95.2 
AB14304 1 2/8/2010 21:23 0.053 95.5 
AB14305 1 2/8/2010 21:33 0.069 93.7 
AB14306 1 2/8/2010 21:38 0.052 95.1 
AB14307 1 2/8/2010 21:44 0.068 95.1 
AB14308 1 2/8/2010 21:49 0.116 96.6 


dw = dry weight 
* Times reported in CST 
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Sample Results 


Batch Date & Time Cr(VI) in 
Sample ID Identifier | Analyzed for Cr(Vl)* | mg/kg (dw) % Solids 
AB14309 2 2/17/2010 14:14 0.098 96.9 
AB14310 2 2/17/2010 14:20 0.211 98.2 
AB14311 2 2/17/2010 15:23 0.277 93.9 
AB14312 2 2/17/2010 16:00 0.217 96.4 
AB14313 2 2/17/2010 16:07 0.081 98.1 
AB14314 2 2/17/2010 16:13 0.094 97.9 
AB14315 2 2/17/2010 16:19 0.086 94.6 
AB14316 2 2/17/2010 16:25 0.078 97.1 
AB14317 2 2/17/2010 16:32 0.484 94.9 
AB14318 2 2/17/2010 16:38 0.118 96.7 
AB14319 2 2/17/2010 16:50 0.763 96.1 
AB14320 2 2/17/2010 16:57 0.195 94.2 
AB14321 2 2/17/2010 17:15 0.180 95.6 
AB14322 2 2/17/2010 17:22 0.059 98.6 
AB14323 2 2/17/2010 17:28 0.108 89.7 
AB14324 2 2/17/2010 17:34 0.076 93.2 
AB14325 2 2/17/2010 17:40 0.076 93.5 
AB14326 2 2/17/2010 17:47 0.071 94.3 
AB14327 2 2/17/2010 17:59 0.057 98.0 
AB14328 2 2/17/2010 18:05 0.054 97.7 


dw = dry weight 
* Times reported in CST 
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Sample Results 


Batch Date & Time Cr(VI) in 

Sample ID Identifier © Analyzed for Cr(Vl)* © mg/kg (dw) % Solids 
ABI4329—° = =—63——~—~—COQOD202140—~—“C‘«C LGs—“( <a‘ _ 
AB14330 3 2/9/2010 20:19 0.061 98.2 
AB14331 3 2/9/2010 20:24 0.156 99.1 
AB14332 3 2/9/2010 20:40 0.117 93.4 
AB14333 3 2/9/2010 20:45 0.087 97.6 
AB14334 3 2/9/2010 21:27 0.049 95.1 
AB14335 3 2/9/2010 21:43 0.042 96.6 
AB14336 3 2/9/2010 21:49 0.058 95.1 
AB14337 3 2/9/2010 21:54 0.036 97.1 
AB14338 3 2/9/2010 21:59 0.054 96.1 
AB14339 3 2/9/2010 22:04 0.139 98.9 
AB14340 3 2/9/2010 22:10 0.206 99.1 
AB14341 3 2/9/2010 22:15 0.220 94.2 
AB14342 3 2/9/2010 22:20 0.192 97.5 
AB14343 3 2/9/2010 22:26 0.098 98.4 
AB14344 3 2/9/2010 22:31 0.115 94.0 
AB14345 3 2/9/2010 22:47 0.100 98.8 
AB14346 3 2/9/2010 22:57 0.057 98.9 
AB14347 3 2/9/2010 23:03 0.093 97.8 
AB14348 3 2/9/2010 23:08 0.116 97.2 


dw = dry weight 
* Times reported in CST 
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Quality Control Summary - Preparation Blank Summary 


Analyte Units Batch PBS1 PBS2 PBS3 PBS4 Mean StdDev 
Cr(VI) mg/kg (dw) 1 0.010 0.020 0.012 0.016 0.015 0.004 
Cr(VI) mg/kg (dw) 2 0.021 0.023 0.022 0.020 0.022 0.001 
Cr(VI) mg/kg (dw) 3 0.015 0.019 0.015 0.015 0.016 0.002 


eMDL = Estimated Method Detection Limit 
RL = Reporting Limit 


Quality Control Summary - Laboratory Control Samples 


Analyte Units Batch LCS True Value Result Recovery 
Cr(VI) mg/kg (dw) 1 LCS 5.000 4.706 94.1 
Cr(IIl) mg/kg (dw) 1 LCS 5.000 0.020 0.4 
PbCrO, mg/kg (dw) 1 LCS 6886 6430 93.4 
Cr(VI) mg/kg (dw) 2 LCS 5.000 5.369 107.4 
Cr(IIl) mg/kg (dw) 2 LCS 5.000 0.045 0.9 
PbCrO, mg/kg (dw) 2 LCS 6532 6791 104.0 
Cr(VI) mg/kg (dw) 3 LCS 5.000 5.029 100.6 
Cr(IIl) mg/kg (dw) 3 LCS 5.000 0.023 0.5 
PbCrO, mg/kg (dw) 3 LCS 6113 5851 95.7 


eMDL 
0.013 
0.004 
0.006 


RL 
0.025 
0.025 
0.025 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 4, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Matrix Duplicate 


‘Analyte._Units._Batch SampleID._Rep1._Rep2 Mean. ~=SRPD 
% Solids % 1 AB14289 97.38 97.55 97.46 0.2 
% Solids % 1 AB14307 95.13 95.19 95.16 0.1 
Cr(VI) mg/kg (dw) 1 AB14293. << 0.014U— < 0.014 U NC NC 
Cr(VI) mg/kg (dw) 1 AB14304 0.053 0.043 0.048 20.4 
Cr(VI) mg/kg (dw) 1 AB14289 <0.014U = < 0.014 U NC NC 
% Solids % 2 AB14327 98.05 98.20 98.13 0.2 
Cr(VI) mg/kg (dw) g AB14318 0.118 0.144 0.131 20.2 
Cr(VI) mg/kg (dw) 2 AB14326 0.071 0.066 0.068 8.1 
Cr(VI) mg/kg (dw) 2 AB14310 0.211 0.158 0.184 28.7* 
Cr(VI) mg/kg (dw) 3 AB14345 0.100 0.081 0.090 21.6 
% Solids % 3 AB14347 97.84 97.87 97.86 0.0 
Cr(VI) mg/kg (dw) 3 AB14333 0.087 0.088 0.088 13 


NC = Value was not calculated due to one or more concentrations below the eMDL 
* The RPD is above the established control limit of 25%; please see narrative. 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 


Date: March 4, 2010 
Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate 


Analyte Units Batch 
Cr (Ill) mg/kg (dw) 1 
Cr(VI) mg/kg (dw) 1 
PbCrO, mg/kg (dw) 1 
Cr(IIl) mg/kg (dw) 2 
Cr(VI) mg/kg (dw) 2 
PbCrO, mg/kg (dw) 2 
Cr(IIl) mg/kg (dw) 3 
Cr(VI) mg/kg (dw) 3 
PbCrO, mg/kg (dw) 3 


* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 
NC = Value was not calculated due to one or more concentrations below the eMDL 


AB14289 
AB14289 
AB14289 
AB14310 
AB14310 
AB14310 
AB14333 
AB14333 
AB14333 


Sample ID Spike Conc 


5.192 
5.243 
6810 
4.923 
5.007 
6683 
5.105 
5.064 
7865 


MS Result 


0.032 
< 0.014 U 
4589 
0.212 
4.098 
6058 
0.144 
3.253 
6689 


Contact: Michael Stroh 


0.6 
0.0* 
67.4* 
0.6 
78.1 
90.6 
1.1 
62.5* 
85.0 


Recovery Spike Conc 


5.234 
5.147 
7578 
5.058 
4.779 
6280 
5.117 
5.134 
7675 


MSD 
Result 
0.015 
0.039 
5181 
0.262 
4.272 
5725 
0.231 
3.254 
6265 


Recovery 


0.3 
0.8* 
68.4* 
1.5 
85.5 
91.2 
2.8 
61.7* 
81.6 


RPD 


71.4 
NC 
1.4 

93.1** 
9.0 
0.6 

87.3" 
1.3 
4.1 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 4, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
0.050 0.053 106.7 
0.050 0.056 112.3 
0.050 0.067 134.5 
0.050 0.052 103.6 
0.500 0.501 100.2 
5.000 4.929 98.6 
25.00 24.24 96.9 
0.050 0.057 114.7 
0.050 0.056 112.0 
0.050 0.060 120.6 
0.050 0.064 127.8 
0.500 0.499 99.7 
5.000 5.055 101.1 
25.00 24.98 99.9 
0.050 0.068 135.5 
0.050 0.066 132.2 
0.050 0.060 119.9 
0.050 0.069 137.7 
0.500 0.537 107.4 
5.000 4.935 98.7 
25.00 24.89 99.6 


All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 4, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 5.179 103.6 
5.000 5.177 103.5 
5.000 5.458 109.2 
5.000 5.673 113.5 
5.000 5.220 104.4 
5.000 5.560 111.2 
5.000 4.301 86.0 
5.000 5.018 100.4 
5.000 4.981 99.6 
5.000 5.127 102.5 
5.000 4.998 100.0 
5.000 5.089 101.8 
5.000 5.384 107.7 
5.000 5.417 108.3 
5.000 5.479 109.6 
5.000 5.533 110.7 
5.000 4.322 86.4 
5.000 4.973 99.5 
5.000 5.084 101.7 
5.000 5.144 102.9 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 4, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VlI) Measured Percent 
Value Result Recovery 
20.00 19.73 98.7 
20.00 20.04 100.2 
200.0 204.6 102.3 
4.000 3.795 94.9 
200.0 218.7 109.4 
202.0 214.0 105.9 
10.00 12.09 120.9 
5.000 5.495 109.9 
5.000 5.107 102.1 
100.0 95.38 95.4 
5.000 4.932 98.6 
5.000 4.706 94.1 
20.00 20.30 101.5 
5.000 5.029 100.6 
100.0 107.2 107.2 
5.000 5.369 107.4 
5.000 5.557 111.1 
5.000 4.986 99.7 


Second source standard = Cr(VI) Blank Spike (from 3060A Extraction) 
All results are reported in mg/kg 


Hexavalent Chromium Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: March 4, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Matrix Spikes 


MS MSD 
Ambient MS Spike Measured MS MSD Spike Measured MSD 
Cr(VI) Conc. Conc. Result Recovery Conc. Result Recovery RPD 
0.003 18.72 0.126 0.7 19.48 0.125 0.6 5.1 
131.4 40.07 179.8 120.9 38.99 164.2 84.1 35.9 
0.070 18.83 0.214 0.8 18.42 1.851 9.7 170.7 
1.351 163.9 162.5 98.3 266.7 282.0 105.2 6.8 
3.647 4.009 6.202 63.7 4.061 6.469 69.5 8.7 
2.961 221.2 257.4 115.0 209.2 216.7 102.1 11.9 
2.853 150.2 167.7 109.8 226.2 243.7 106.4 3.1 
0.118 43.67 44.23 101.0 54.70 53.27 97.2 3.9 
0.077 4.976 3.343 65.6 5.124 3.790 72.5 9.9 
126.8 867.7 947.6 94.6 765.2 834.1 92.4 2.3 
0.187 4.046 3.095 71.9 3.775 2.961 73.5 2.2 
0.160 4.017 4.214 100.9 4.078 4.038 95.1 5.9 
0.080 3.906 3.657 91.6 3.959 3.600 88.9 2.9 
0.101 5.052 3.646 70.2 4.694 3.300 68.2 2.9 
0.224 4.910 2.551 47.4 4.893 2.361 43.7 8.2 
0.342 4.885 3.534 65.4 4.820 3.424 63.9 2.2 
< 0.014 U 5.243 < 0.014 U 0.0 5.147 0.039 0.8 200.0 
1.816 20.46 6.685 23.8 20.39 5.832 19.7 18.8 
0.088 5.064 3.253 62.5 5.134 3.254 61.7 1.3 
0.184 5.007 4.098 78.1 4.779 4.272 85.5 9.0 


All results are reported in mg/kg 
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e Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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© Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
Record “RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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¢ Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. 
e Record “RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 





. Site Name'Sample D 


iw iS 1 <a 
ee Ee i Se es pee ee 
00.72 Sa a RA ON SS OO 








¢ Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 











©  Qnly record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 








XRF SAMPLE ANALYSIS LOG 
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° Only record resolution each time unit is calibrated. 
e Record “RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e¢ Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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XRF SAMPLE ANALYSIS LOG 
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° Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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¢ Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. : 
© Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. ; 
« Record %RSD for cach Precision Check series analyzed (min. 10% of samples or one per day) 


~~ 


« Only record resolution each time unit is calibrated. © 


¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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. Only record resolution each time unit is Ase brated. 
. Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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XRF SAMPLE ANALYSIS LOG 
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* Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
* Record “RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 





* Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check Series analyzed (min. 10% 


of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 


XRF SAMPLE ANALYSIS LOG 





« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 


XRE SAMPLE ANALYSIS LOG 
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e Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Ry ° Only record resolution each time unit is calibrated. 
Record %RSD for cach Precision Check series analyzed (min. 10% of samples or one per day) 


XRF SAMPLE ANALYSIS LOG 
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e Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 


XRF SAMPLE ANALYSIS LOG 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e  Qnly record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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¢ Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e¢ Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 


XRF SAMPLE ANALYSIS LOG 


P80 A 
Ps te te [ | aay iao2 #4 UCU Se | STU Tl 
itt tiet | ag iqeset ge te PT 
A CO 
Coa ary #3 ee ec Ce Se 
ceed alia Sa AC" RE GY | 
i sa ec | 
i oe ee ee 4.0% #2 48 
el 
ptf fda a ef 
(| [ite] | 


a i 





Reis el ee ee ee ee) 
a es 


e «© Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
¢ Record %RSD for cach Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) P om ; 
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° Only record resolution each time unit is calibrated. 


Record %RSD for each Precision Check series eam (min. 10% of samples or one per ia’ 
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e Only record resolution each time unit is calibrated. " 3 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. A 
* Record %RSD for each Precision Check series ne (min. 10% of samples or one per Ba. 1 
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e Only record resolution each time unit is calibrated. 
Record “%RSD for each Precision Check series analyzed (min. 10% of samples or one per day) Q lb 
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* Only record resolution each time unit is calibrated. a | j 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; ‘ / a 
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¢ Only record resolution each time unit is calibrated. hy 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; oy 








. Only record resolution each time unit is calibrated. : ; aad ‘ 3 ! 4 : 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) . : : 
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¢ Only record resolution each time unit is calibrated. : oa 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. , a , 5 | TT 
* Record %RSD for each Precision Check series a (min. 10% of samples or one per day) } 
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e Only record resolution each time unit is calibrated. ; : : <a 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 








* Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e  Qnly record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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© Only record resolution each time unit is calibrated. : nt / 4 


« Record %RSD for each Precision Check series ae (min. 10% of samples or one per od 
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©  OQnly record resolution each time unit is calibrated. : } 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : o™ 
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° Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series sear (min. 10% of samples or one per ay. 
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e Only record resolution each time unit is calibrated. ; ; Wy 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : 
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* Only record resolution each time unit is calibrated. a fe , 
e Record %RSD for each Precision Check series sa ie (min. 10% of samples or one per ne . : 
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e Only record resolution each time unit is calibrated. , ( 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : 
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° Only record resolution each time unit is calibrated. , % , / 7 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) . . 
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e Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series ae (min. 10% of samples or one per dad 
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* Only record resolution each time unit is calibrated. : / 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* — Only record resolution each time unit is calibrated. , no S ie: 
* Record %RSD for each Precision Check series aaa (min. 10% of samples or one per des : . 


XRF SAMPLE ANALYSIS LOG 





eee ae 
ee RSs #9, 
8 


e Only record resolution each time unit is calibrated. , : } ; ; ~ 


e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. , my ; : 
« Record “RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; : 
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« Only record a0 each time anit s aa AGT a , wa . (_| Ze 


* Record %RSD for cach Precision Check series analyzed (min. 10% of samples or one per day) 
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. Only record resolution each time unit is calibrated. fap? / 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) . . 
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e Only record resolution each time unit is calibrated. ; 
* Record %RSD for cach Precision Check series analyzed (min. 10% of samples or one per day) 
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© Only record resolution each time unit is calibrated. “~ 
e Record %RSD for each Precision Check series tinea (min. 10% of samples or one per aay) ; . 
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| e Only record resolution each time unit is calibrated. ; : 


e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. , - 4 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : : 
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* Only record resolution cach time unit is calibrated. , . °F 5 es 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; a7 3 &. - 
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¢ Only record resolution each time unit is calibrated. , ; 
* ~ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : 





° Only record resolution each time unit is calibrated. , ; rn 
« Record %RSD for each Precision Check series eas (min. 10% of samples or one per aa. . 5 
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° Only record resolution each time unit is calibrated. 
* Record “%RSD for each Precision Check series siguiain (nin. 10% of samples or one per day) 
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* Only record resolution each time unit is calibrated. : S G 


¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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© Only record resolution each time unit is calibrated. : _ 7 
* Record %RSD for each Precision Check series oasis (min. 10% of samples or one per ey. : ‘i 
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e¢ Only record resolution each time unit is calibrated. ; 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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. Only record resolution each time unit is calibrated. 
® Record %RSD for each Precision Check series ai ie (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. : 
e¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) P 43 : 
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° Only record resolution each time unit is calibrated. ; 
© Record %RSD for each Precision Check series a (min. 10% of samples or one per day) 
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¢ Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) D u 
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° Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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© Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. - 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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. Only record resolution each time unit is calibrated. : 
© Record “%RSD for each Precision Check series commas (min. 10% of samples or one per aay 
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° Only record resolution each time unit is calibrated. ; oe 
e Record %RSD for each Precision Check series ean (min. 10% of samples or one per a: : 
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© Only record resolution each time unit is calibrated. , 
« Record %RSD for each Precision Check series analyzed (min. 10% of mules or one Let day) : ‘ 
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XRF SAMPLE ANALYSIS LOG : 
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° Only record resolution each time unit is calibrated. : ord 
e Record “%RSD for each Precision Check series pa sai (min. 10% of samples or one per day) : . 
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° Only record resolution each time unit is calibrated. i 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; 
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° Only record resolution each time unit is calibrated. _* = 
e Record %RSD for each Precision Check series eau (min. 10% of samples or one per eae . > 


XRE SAMPLE ANALYSIS LOG 





eae! 
Ne ee es ge | 
ee ee ee eee 





e Only record resolution each time unit is calibrated. . ; 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; | 
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° Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. : 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series spe aie (min. 10% of samples or one per day. 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 


e =. Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) P om 
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° Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series zaneees (min. 10% of samples or one per a 
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e Only record resolution each time unit is calibrated. ° 3) 
e Record %RSD for each Precision Check series analyzed (min. 10% of aonle or one aul day) 





° Only record resolution each time unit is calibrated. ; A 
© Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ' 
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¢ Only record resolution each time unit is calibrated. . 
e Record %RSD for each Precision Check series analyzed (min. 10% of a i or one per day) B, Ly 
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° Only record resolution each time unit is calibrated. oa | { 
* Record %RSD for each Precision Check series Sar cas (min. 10% of samples or one per day) . 3 / + 
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*  Qnly record resolution each time unit is calibrated. , ; i eS 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ; omg oo 
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* Only record resolution each time unit is calibrated. , , a 3 i 4 : 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) ‘ ‘ i 
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e Only record resolution each time unit is calibrated. bay | 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) if 
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«  OQnly record resolution each time unit is calibrated. ni : ) j ahs 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : : j . 


XRE SAMPLE ANALYSIS LOG 


Myianes, Tes eer sf isals tT |—1 1 
Ie SO Daa a eS Fc mee 





e  Qnly record resolution each time unit is calibrated. : 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) : a 
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. Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. i | 
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e Qnly record resolution each time unit is calibrated. 
e «Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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¢ Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
« Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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. Only record resolution each time unit is calibrated. , iv 
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¢ Only record resolution each time unit is calibrated. : : +) 
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Only record resolution each time unit is calibrated. 
Record %RSD for each Precision Check series arias (min. 10% of samples or one per a. 
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. Only record resolution each time unit is calibrated. 
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©  Qnly record resolution each time unit is calibrated. 
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° Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series aes (min. 10% of samples or one per od 
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° Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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*  Qnly record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) p 4 
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° Only record resolution each time unit is calibrated. 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. 
* Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 


2 Oe 3S SS a ee SR Se Pe ee ee ae ee, ee = fone 


XRF SAMPLE ANALYSIS LOG © 





Only record resolution each time unit is calibrated. ; 
Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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« Only record resolution each time unit is calibrated. ; 
¢ Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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° Only record resolution each time unit is calibrated. ; Ng ae 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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e Only record resolution each time unit is calibrated. ; 
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* Only record resolution each time unit is calibrated. ; v8 i 
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© Only record resolution each time unit is calibrated. : 
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e Only record resolution each time unit is calibrated. 
e Record %RSD for each Precision Check series analyzed (min. 10% of samples or one per day) 
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Sample ID 
SUgridcell #.# 


OE Missouri TANNERY SLUDGE FARM FIELDS PROJECT N | 
~| Department of RESIDENTIAL YARD FIELD SHEET 
* |") Natural Resources LOCATION ID_40%_ PARCEL#2Z2S!+4 


PANU NE 


ev eiam a 








Sample Numbers Used: 


Date Sampled \->) = YO 


Team Member(s): NS¥ Z IA\\ Rr a Cr 


She ' TANNERY SLUDGE FARM FIELDS PROJECT 
Missouri 


~| Department of RESIDENTIAL YARD FIELD SHEET 
i Natural Resources 


Location ID #:__4© Uf Parcel # ZSIF 


Page 2 





Owner Contact Information: 


Owner: ——————E_—— eC 


Physical Address of Property Sampled 
(Street, City, State, Zip)___ i ————mmmmemin | .)ui\\< 40 


Mailing Address (if diff): 
Phone |: i = Phone 2: 


Owner Occupied? Yes OU No 0 
Occupant Contact Info (fill-out only if not owner-occupied): 


Name(s): 
Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes 00 No 0 
Well Present? Yes 00 No 0 Well Depth (ft) 
Well Shared? Yes O00 No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Comments: 





Permission to Sample Granted Verbally By: On (date): 





|=} Missouri TANNERY SLUDGE FARM FIELDS PROJECT N | 
aia Department of RESIDENTIAL YARD FIELD SHEET 


“’] Natural Resources LOCATION ID 32202 _ PARCEL #_!8971_ 








Sample Numbers Used: 
Date Sampled | -a -10 


Team Member(s): 4 Vak : Hille a” Sea a 


e , TANNERY SLUDGE FARM FIELDS PROJECT 
==) Missouri 


+1 Department of RESIDENTIAL YARD FIELD SHEET 
“) Natural Resources 


Location ID #:, 320 Parcel #_ 16971 


Owner Contact Information: 


Page 2 





Owner: | 

Physical Address of Property Sampled 

(Street, City, State, Zip).____ mmm  /\ 0c) 4D 
Mailing Address (if diff): 


Phone |: C= al Phone 2: 


Owner Occupied? Yes OU No 0 
Occupant Contact Info (fill-out only if not owner-occupied): 


Name(s): 
Phone |: Phone 2: 


Number of Residents: Children Under 6 yrs? YesUO° »=No O 
Well Present? Yes 00 No 0 Well Depth (ft) 
Well Shared? Yes 00 No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Comments: 





Permission to Sample Granted Verbally By: On (date): 


Missouri TANNERY SLUDGE FARM FIELDS PROJECT 
Department of RESIDENTIAL YARD FIELD SHEET 
_“) Natural Resources LOCATION ID 3!2 — PARCEL #18970 





Sample Numbers Used: 


Date Sampled | “Ake on) ae 
Team Member(s): Ss Veet , ay lla cy, Cean 





: ; TANNERY SLUDGE FARM FIELDS PROJECT 
Missouri. 


Department of RESIDENTIAL YARD FIELD SHEET 
Natural Resources 





Page 2 
& ie 


mt 


Location ID #:__3 |9 Parcel # | 8970 


Owner Contact Information: 

Physical Address of Property Sampled 

(Street, City, State, Zip)______§§__minimey foc, AD 
Mailing Address (if diff): 


Phone |: Phone 2: 


Owner Occupied? Yes XONo C 

Occupant Contact Info (fill-out only if not owner-occupied): 

Name(s): 

Phone |: Phone 2: 

Number of Residents: Children Under 6 yrs? YesO0O §=No 0 


Well Present? Yes OU No 0 Well Depth (ft) 
Well Shared? Yes 00 No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Ve {lows cling W/ Green shu ber oa | black root 


SVelnexy umuts > 


hell pay 


seer fo know abou} one ly 5 Lor phosphe rus 4 pet aah - 





Permission to Sample Granted Verbally By: On (date): 


Missouri TANNERY SLUDGE FARM FIELDS PROJECT 
Department of RESIDENTIAL YARD FIELD SHEET 
Natural Resources LOCATION ID_ 302 PARCEL #_3383 
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Sample Numbers Used: 


Date Sampled. “Ab: [0 ‘ ~4ty) licale. 


Team Member(s): A (al, Jill yi Cow 


SUM ples 









: : TANNERY SLUDGE FARM FIELDS PROJECT 
~—-| Missouri 


aid Department of RESIDENTIAL YARD FIELD SHEET 
_*_ 2) Natural Resources 
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Location ID #;__ 3 O2 Parcel # 3383 


Owner Contact Information: 


Owner: ee 


Physical Address of Property Sampled ee 
(Street, City, State, Zip): CAston MO 


_ 
Mailing Address (if diff): 


Phone [ae .. Phone 2: | (ast‘(‘ixsS 


Owner Occupied? Yes Yo No 0 





Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 
Phone 1: Phone 2: 











Number of Residents: Children Under 6 yrs? Yes 00 No 0 
Well Present? Yes A = No O Well Depth (£0, 
Well Shared? Yes 00 No 0 Well Age (yrs) 






Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


while Siding 


Comments: 





Permission to Sample Granted Verbally By: On (date): 
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oe TANNERY SLUDGE FARM FIELDS PROJECT 
—-| Missouri 


Department of - RESIDENTIAL YARD FIELD SHEET Page 2 
<J Natural Resources 


Location ID #: 3 O ¢ ? Parcel # 


Owner Contact Information: 





Physical Address of Property S : 
(Street, City, State, Zip): Ag ef Mo O 
Mailing Address (if diff): 


Phone 1: Phone 2: 


Owner Occupied? Yes DO No 0 

Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 

Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes 00 = No O 
Well Present? Yes 00 No O Well Depth (ft) 
Well Shared? Yes 00 No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 
brp WN hous e. w/ oipwn root 


Comments: 


dd trectt Nir Wind Craw Sludae slock pile GAMA IN 


Su “Tl on Ellis’ farm 


Permission to Sample Granted Verbally By: = 





Missouri TANNERY SLUDGE FARM FIELDS PROJECT 
~| Department of RESIDENTIAL YARD FIELD SHEET 
“’) Natural Resources LOCATION ID 205_ PARCEL #_@¢32 
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Sample Numbers Used: 

Date Sampled | - 27-10 


Team Member(s): Re Val, Halles Seu) 


Missouri TANNERY SLUDGE FARM FIELDS PROJECT 
rar Department of RESIDENTIAL YARD FIELD SHEET page? 


©: *)) Natural Resources 









Location ID #: 30S Parcel #_ GG32- 


Owner Contact Information: 

Owner: Se 

Physical Address of Property Sampled 

(Street, City, State, Zip): MB ce co 
Mailing Address (if diff): . 


Phone mma Phone 2: 


Owner Occupied? Yes (0 No 0 4 . : } 


Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 
Phone |: Phone 2: 


Number of Residents: | Children Under 6 yrs? Yes 10 No 
Well Present? Yes \ 0 No 0 Well Depth (ft) 
Well Shared? Yes OU No Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


mit ia srding w/ Grey cool Awwo to (Y 


Comments: 





Permission to Sample Granted Verbally By: On (date): 


Missouri TANNERY SLUDGE FARM FIELDS PROJECT N is 
~| Department of RESIDENTIAL YARD FIELD SHEET 
~’] Natural Resources LOCATION ID _.4@f | PARCEL # 3BGAaT 





i 
! 





Sample Numbers Used: 


Date Sampled | -dT- (0 


‘ TANNERY SLUDGE FARM FIELDS PROJECT 
Missouri 


=| Department of RESIDENTIAL YARD FIELD SHEET — 
_—! Natural Resources 


Location ID #: 3 O| Parcel # 4 b AT 


Owner Contact Information: 


ower: = =—h—l ke 

Physical Address of Property Sampled 

(Street, City, State, Zip): Cameron Mod Uda 
Mailing Address (if diff): 


Phone |: ce. ol Phone 2: 


Owner Occupied? Yes $0 No 0 





Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 
Phone |: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes 00 No OU 
Well Present? Yes M0 No 0 Well Depth (ft) 


Well Shared? Yes 00 No & Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


vod brick bofoms , nd wood sidine top half 


Comments: 





Permission to Sample Granted Verbally By: 


TANNERY SLUDGE FARM FIELDS PROJECT 


1 Missouri 
rs Department-of 





RESIDENTIAL YARD FIELD SHEET 
LOCATION ID 4/2 _ PARCEL #_5730 


Natural Resources 
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Team Member(s): 


- ‘ TANNERY SLUDGE FARM FIELDS PROJECT 
Missouri 


Department of RESIDENTIAL YARD FIELD SHEET 
Natural Resources 





Qs 
3 


Location ID #: Parcel # 


Page 2 





Owner Contact Information: 


Owner: 


Physical Address of Property Sampled 
(Street, City, State, Zip): 


Mailing Address (if diff): 
Phone 1: 


Owner Occupied? Yes OONo 0 
Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 


Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes 00 No 0 
Well Present? Yes 00) No 0 Well Depth (ft) 
Well Shared? Yes 00 No U0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Comments: 





Permission to Sample Granted Verbally By: On (date): 


=| Missouri TANNERY SLUDGE FARM FIELDS PROJECT N am 
Department of RESIDENTIAL YARD FIELD SHEET 
Nalural Resources LOCATION ID 2!2 PARCEL# S180 











Sample Numbers Used: 


Date Sampled. 


Team Member(s): 


TANNERY SLUDGE FARM FIELDS PROJECT 






=~} Missouri 
+~ Department of RESIDENTIAL YARD FIELD SHEET nanes 
|& |! Natural Resources 
SAS UFF7 
Location ID #: Ate Parcel # Str 


Owner Contact Information: 

wer i | 

Physical Address of Property Sampled 

(Street, City, State, Zip): honter tac AA O 


Mailing Address (if diff): 


Phone | = Phone 2: 


Owner Occupied? Yes O0 No 0 : 


Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 
Phone 1: Phone 2: 


Number of Residents: __2— Children Under 6 yrs? Yes 10 No f& 
Well Present? Yes) No 0 Well Depth (ft)_ 
Well Shared? Yes G() No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Light ber'ge Aouse, white Mim, green rock, Sun pock ov 
South ae 


Comments: 
caller fe cn anf has [endl fon: 4 UPS ~ £007, . pug CWO @ Yew Yeon, : 
fee ee WA be Sir avtif het e ¢ 


Permission to Sample Granted Verbally By:| 





“\{==] Missouri TANNERY SLUDGE FARM FIELDS PROJECT N A 
x] Department of RESIDENTIAL YARD FIELD SHEET 
*) Natural Resources LOCATION ID 3.2. PARCEL #/ £5 Zz 




















a es es See 
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Sample Numbers Used: 


Date Sampled_/- 2 L-/¥ 


Team Member(s):_3- PH B 


3 TANNERY SLUDGE FARM FIELDS PROJECT 
Missouri 


~| Department of . RESIDENTIAL YARD FIELD SHEET 
“} Natural Resources 


Location ID #:;_ 3.26 Parcel #0. 2 / 


Owner Contact Information: 





Owner: = 
Physical Address of Property Sampled 

(Street, City, State, a 
Mailing Address (if diff): . 

Phone |: Phone 2: 


Owner Occupied? Yes 10 No 0 

Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 

Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes¥iO «No © 
Well Present? Yes 00 No Well Depth (ff) 
Well Shared? Yes U0 No 0 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 
Physical Description of House/Property: 
oe hous, § fee hein 4 reef’ ae outly ws Ce ects, Sorrdeyela on 25 Sy hoy 
10% Felds, Mas js ons mn cc OV | 


Comments: 
Uped orcivinsg at loo Ty S207 the dune pequeskd We Samp/e 
rk. ty c Sais . eee 
Acs soul's PLACE neg Voor AE Wes Jo o ad § fer els, 





Page 2 


Permission to Sample Granted Verbally By: On (date): U2¢6L/0 


NEE 


PARCEL # 


TJAL YARD FIELD S 


D3 


RESIDEN 


TANNERY SLUDGE FARM FIELDS PROJECT 
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Sample Numbers Used: 


Date Sampled_// AG //7 


Aclly Kar Lp/! 


Team Member(s): 


‘ ; TANNERY SLUDGE FARM FIELDS PROJECT 
==] Missouri 


Department of RESIDENTIAL YARD FIELD SHEET 
“'l Natural Resources 





Location ID #: Parcel # 


Owner Contact Information: 
Owner: 


Physical Address of Property Sampled 


(Street, City, State, Zip); 
++: ey : 

Mailing Address (if diff): 

Phone 1: Phone 2: 


Owner Occupied? Yes 00 No 0 

Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 

Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes@U  =NoO 
Well Present? Yes = No O : Well Depth (f6) 
Well Shared? Yes No O | Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Comments: 





Permission to Sample Granted Verbally By: On (date): 
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Site Investigation Findings Report 
Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
Order Number: 100413005 


Site Information: 








ESP LDPR Code: FEPA8 ESP Staff: Ken Hannon, Sean Counihan, Brad Swank 
HWP Staff: Michal Stroh, Shelly Jackson, Valerie Wilder 

Job Code: NJ1O0TSFF Investigation Date: 4/6 and 4/7, 2010 

Introduction: 


The Missouri Department of Natural Resources (MDNR) Hazardous Waste Program (HWP) 
requested Environmental Services Program (ESP) personnel to conduct sampling related to an 
ongoing investigation involving the Prime Tanning Corporation located at 205 Florence Road in St. 
Joseph, Missouri. This Findings Report is intended as an interim measure to document recent 
sampling activities. A full project report will be written by the HWP project manager when sample 
results have been received and evaluated. ESP Environmental Specialists Ken Hannon, Brad Swank 
and Sean Counihan traveled to the site on April 6 and 7, 2010, to collect grab samples of soils from 
selected residences and farm fields where tannery sludge was historically applied as a fertilizer. 
Additional MDNR personnel on site included Valerie Wilder, Michael Stroh and Shelly Jackson 
with the HWP, site assessment unit. Sampling was conducted in accordance with established 
standard operating procedures (SOPs) within the MDNR, ESP and as outlined in the Tannery Sludge 
Farm Field Sampling and Analysis Plan (SAP), January 14, 2010 and the Farm Fields and 
Residential Yards Sapling and Analysis Plan Addendum (SAP Addendum), April 5, 2010. 


Observations: 

Personnel arrived on-site the afternoon of April 6, 2010, and began sampling in selected agricultural 
fields and residential yards. Custody of all samples collected was maintained by HWP personnel. 
Weather conditions generally mild with temperatures ranging from morning lows of 35 degrees to 
afternoon highs around 70 degrees Fahrenheit. Winds were low to moderate and from the west to 
southwest, increasing towards the afternoons. Fifteen residential yard decision unit incremental 
samples (DUIS) (including four background yards), and five background farm field DUIS were 
sampled during this event. In addition, incremental samples were collected from three 1-acre farm 
field sampling units in triplicate for quality control purposes. Sampling locations are shown in the 
map in Appendix A. No deviations from the SAP or the SAP Addendum were noted at any sample 
locations. 


On April 7, 2010, Mr. Matt Sugar of ARCADIS Consulting met with DNR personnel and collected 
replicate samples at residential yard Location ID 312 and farm field Location ID 214. 


Field Methods: 
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Below is a brief discussion of the sampling activities conducted. A more detailed description of 
sampling procedures is outlined in the SAP and SAP Addendum. 


Ten-increment soil samples were collected from the 0-1 inch depth within three 1-acre sampling 
units at each of five background farm field decision units. At three previously-sampled target farm 
field decision units, triplicate sampling unit incremental samples (SUIS) samples were also collected 
for quality control (QC). One sample was split and processed as a blind field duplicate to assess 
precision. The samples were air dried, disaggregated and passed through a #60 mesh sieve. The 
background and QC SUIS samples were then analyzed for total chromium with an x-ray fluorescence 
(XRF) analyzer. The background SUIS samples were then combined to form DUIS samples, which 
were also analyzed by XRF. The background DUIS and QC SUIS were then placed into sample 
containers and submitted for analysis of hexavalent chromium on April 14, 2010. Some samples 
were also analyzed for the following parameters: pH, TOC, ORP, percent moisture, Cr,Fe, Mn, Mo, 
V, and Al. Two farm field samples were analyzed in duplicate by the laboratory to assess 
subsampling and analytical precision. 


Residential yards were divided into Sampling Units (SU) according to each specific site location and 
recorded field forms (Appendix B). Fifteen to twenty soil increments were collected from a depth of 
0-1 inch and combined in the field to create one DUIS for each resident yard sampled. All soil 
samples transported to the ESP lab and allowed to air dry at ambient temperatures for four days. The 
samples were then disaggregated and passed through a #60 mesh (0.25mm) sieve. The material 
passing through the sieve was placed into sample containers and submitted for analysis of the 
following parameters on April 14, 2010: pH, TOC, ORP, percent moisture, Cr, Cr*° Fe, Mn, Mo, V, 
and Al. Two yard soil samples were analyzed in duplicate by the laboratory to assess subsampling 
and analytical precision. Aqueous matrix spikes were requested for Cr*® on every yard sample to 
evaluate matrix effects. In addition, for select samples, solid matrix spikes were requested using a 
NIST standard reference material containing a known concentration of Cr°®. 


Table | is a listing of the samples collected. Chains of custody are provided in Appendix B. 


Table 1: Sample Collection Data 
Sample Date Time : er: 
Collected || Collected Location Collected & Description 









































1004716 4/6/10 0950 Farm field soil location 201, DUIS. (Background) 

1004717 4/6/10 1518 Farm field soil location 251, DUIS. (Background) 

1004718 4/6/10 1620 Farm field soil location 252, DUIS. (Background) 

1004719 4/6/10 1617 Farm field soil location 253, DUIS. (Background) 

1004720 4/6/10 1239 Farm field soil location 254, DUIS. (Background) 

1004721 4/6/10 0941 Residential soil composite collected from Location 301, DUIS. (Background) 
1004722 4/6/10 1430 Residential soil composite collected from Location 302, DUIS. 
1004723 4/6/10 1227 Residential soil composite collected from Location 303, DUIS. 
1004724 4/6/10 1255 Residential soil composite collected from Location 304, DUIS. 
1004725 4/6/10 1316 Residential soil composite collected from Location 305, DUIS. 
1004726 4/6/10 1306 Residential soil composite collected from Location 306, DUIS. 
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Table 1: Sample Collection Data 
Sample Date Time : eer 
Namiber Collected || Collected Location Collected & Description 




































































1004727 4/7/10 0818 Residential soil composite collected from Location 312, DUIS. 

1004728 4/6/10 1415 Residential soil composite collected from Location 313, DUIS. 

1004729 4/6/10 1350 Residential soil composite collected from Location 319, DUIS. 

1004730 4/6/10 1407 Residential soil composite collected from Location 320, DUIS. 

1004731 4/6/10 1510 Residential soil composite collected from Location 325, DUIS. 

1004732 4/6/10 1516 Residential soil composite collected from Location 326, DUIS. 

1004733 4/6/10 1520 Residential soil composite collected from Location 352, DUIS. (Background) 
1004734 4/6/10 1753 Residential soil composite collected from Location 353, DUIS. (Background) 
1004735 4/6/10 1215 Residential soil composite collected from Location 354, DUIS. (Background) 
1004736 4/6/10 1241 Farm field soil location 205, SU 88, replicate 1. 

1004737 4/6/10 1245 Farm field soil location 205, SU 88, replicate 2. 

1004738 4/6/10 1253 Farm field soil location 205, SU 88, replicate 3. 

1004739 4/7/10 0835 Farm field soil location 214, SU 37, replicate 1. 

1004740 4/7/10 0845 Farm field soil location 214, SU 37, replicate 2. 

1004741 A/T/10 0855 Farm field soil location 214, SU 37, replicate 3. 

1004742 4/6/10 1624 Farm field soil location 221, SU 161, replicate 1. 

1004743 4/6/10 1632 Farm field soil location 221, SU 161, replicate 2. 

1004744 4/6/10 1640 Farm field soil location 221, SU 161, replicate 3. 

1004745 A/6/10 | -n=-=- Blind replicate of 1004744 

Findings: 


Full analytical results are provided in Appendix B. A summary of the results is provided in 
Tables 2 and 3 on the following page. A copy of field notes and photo log is provided in 
Appendix C. 


None of the farm field or residential yard soil samples was found to contain concentrations of 
hexavalent chromium above the screening levels developed for the project. The data are 
currently undergoing data quality review and statistical uncertainty analysis. Results of this 
analysis will be provided in the full project report anticipated to be finalized in late summer 
2010. 
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Table 2: Summary of Farm Field Sample Results 











Total Cr, 

Tag Date Cr 6", | mg/kg Fe, Mn, Mo, Vv, Al, 
Number DU SU Collected | mg/kg CXRF) | GmVv) mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 
100473 413 7.89| 30,000] 417 2.05| 38.5] 16,000) 
1004740 
1004741 
1004736 205 88|Repll 4/6/2010 1.110 105 467 6.57| 27,000 ‘ 15,100 
[004736)205 Lab Bup_ | ——xe]Replt | —aea010| —ovsx[NA [NANA [NA [a [NA [NA [NA 
1004737 
1004738 
1004742 
j0047aa] 321] ——tea[epia | 2010] —axe[ tos] [va [NA —[va—[va_—|NA [NA 
1004744 221 162}RepI13 4/6/2010 4.38 105|NA NA NA NA NA NA NA N 
1004745 
1004716] 201| OO Background Field | 4/6/2010] 0.060] 33] 442] 3.1] 6.52 281] 0. 13200 
1004716]201 Lab Dup | __O[Background Field |__4/6/2010]__0.063| = NA[NA_ [NA [NA [NA [NA [NA [NA [NA 
1004717] 251] | Background Field | 4/6/2010] 0.178] 29] 460] 6.03 6.03 
1004718] 252] | Background Field 
1004719 253 0| Background Field 4/6/2010 0.083 30 470| 6.47| 6.47} 15000 487| 0.488 32.8] 12700 





1004720 254 0| Background Field 4/6/2010} 0.039 26 482 6.19} 6.19] 14000 411| 0.827 32.9] 12100 
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Table 3: Summary of Residential Yard Sample Results 
Tag Date Cr 6+, TOC Fe, Mn, Mo, Vv; Al 
Number x | SU Collected | mg/kg (%) ORP pH mg/kg mg/kg mg/kg| mg/kg mg/kg 
1004730 320 Yard 4/6/2010 0.325 1.4 443 7.14 21200 757 0.71 44.2 17800 
1004723 303 Yard 4/6/2010 0.02(J) 3.7 433 TAS 13900 224 0.495 35.9 17400 
0.022 (J) 
0.110 2.4] 464{ 6.49] 16300] 535] 0.552] 38.3] 15700) 
Background 
Background 
hoowraa | asa | "vant" | wo2010 | oso] 2a] asa] 790] issoo} ae] ovas] 22] 9260 
1004734 353 Yard 4/6/2010 0.050 22 442 7.90 15400 636 0.938 22:2 9260 
Background 
1004735 354 Yard 4/6/2010 0.095 2.2 440 7.00 16400 384 0.552 36.8 16300 
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Submitted by: Gl. 3Z0/ [0 
Michael Stroh (Date) 
Environmental Specialist 
Superfund Section 
Hazardous Waste Program 
Reviewed by: 
Ken Hannon 
Environmental Specialist 
Field Services Unit 
Environmental Services Program 
Approved by: 
Eric Sappington 
Unit Chief 


Field Services Unit 
Environmental Services Program 
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APPENDIX B 
Chain of Custody/Analytical Results 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 
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Saal \ 
il we Order ID 100413005 Program, Contact: HWP  Julieann Warren d & 
RES % N Report Date: 05/26/2010 LDPR/JobCode: FEPA8 / NJ10TSFF 
tee INA 
Sample: AB18511 Facility ID: Site: Tannery Siudge Farm Fields 
IAC Seen SASS 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 9:50:00AM 
Customer #: 1004716 Entry Point: 

Sample Comment: FF DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 13200000 09 ug/kg 5,248 SW 846 6010B 
60108 Metals-Total Recoverable Chromium 19600 Lg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Iron 15500000 09 pg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 281000 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 797 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 43900 ug/kg 5,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.060 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 442 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 4.4 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.65 % 4,724 Infrared Drying 
pH pH 6.52 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.1 04 5,060 Contract Lab Dep 
Sample: AB18512 Facility ID: Site: Tannery Sludge Farm Fields 

AMODAU AA een ame 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 3:18:00PM 
Customer #: 1004717 Entry Point: 

Sample Comment: FF DUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
60108 Metals-Total Recoverable Aluminum 14800000 09 ~ ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 18800 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Iron 14200000 09 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 288000 ug/kg 5,248 SW 846 6010B 
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Sample: AB18512 Facility ID: Site: Tannery Sludge Farm Fields 










































































CO SG oeKEN ieee 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 3:18:00PM 
Sample Comment: FF DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metais-Total Recoverable Molybdenum 538 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 41200 pg/kg §,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.18 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 460 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 3.8 04 % §,055 Contract Lab Dep 
Percent Moisture Percent Moisture 3.32 % 4,724 Infrared Drying 
pH pH 6.03 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 1.2 04 5,060 Contract Lab Dep 
Sample: AB18513 Facility ID: Site: Tannery Sludge Farm Fields 
County: —_ Multiple Sample Reference ID: 252 
nt ti | Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 4:20:00PM 
Customer #: 1004718 Entry Point: 
Sample Comment: FF DUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 18200000 09 ug/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 21500 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable tron 18400000 09 ug/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 462000 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum §82 g/kg §,248 SW 846 6010B 
60108 Metals-Total Recoverable Vanadium 43200 ug/kg §,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.13 04 mg/Kg §,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 456 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 43 04 % §,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.34 % 4,724 Infrared Drying 
pH pH 6.31 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.3 04 5,060 Contract Lab Dep 
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Sample:  AB18514 


iN UTtO 


Customer #: 1004719 


Facility ID: 
County: 


Multiple 


Site: Tannery Sludge Farm Fields 


Sample Reference ID: 253 








Sample Comment: 


Collector: KEN HANNON 


Entry Point: 


Affiliation: ESP 


FF DUIS 


Collect Date: 


4/6/2010 4:17:00PM 






























































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 42700000 09 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 16600 g/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Iron 15000000 09 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 487000 g/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 488 05 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 32800 ug/kg 5,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.083 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 470 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.4 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.23 % 4,724 Infrared Drying 
pH pH 6.47 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.1 04 5,060 Contract Lab Dep 
Sample: AB18515 Facility ID: Site: Tannery Siudge Farm Fields 
County: Multiple Sample Reference !D: 254 
wun i Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 12:39:00PM 
Customer #: 1004720 Entry Point: 
Sample Comment: FF DUIS 
Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 12100000 03 “g/kg 5,248 SW 846 6010B 
60108 Metals-Total Recoverable Chromium 17300 09 ug/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverabie Iron 14000000 09 g/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 411000 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 827 yg/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 32900 09 g/kg 5,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.039 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 482 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.7 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.77 % 4,724 Infrared Drying 
pH pH 6.19 04 PH Units 5,062 Contract Lab Dep 
Totai Organic Carbon Total Organic Carbon 3.7 04 5,060 Contract Lab Dep 
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Sample: AB18516 Facility ID: Site: Tannery Sludge Farm Fields 





LT cane KNAW eee Collect Date: 4/6/2010 9:41:00AM 
Customer #: 1004721 Entry Point: 


Sample Comment: YARD DUIS 












































Test Parameter Result Qualifier Units QC Batch ID Method 
60108 Metals-Total Recoverable Aluminum 15900000 09 pg/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 18900 pg/kg 5,248 SW 846 6010B 
6010B Metais-Total Recoverable Iron 15200000 09 pg/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 510000 pg/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 627 pg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 37700 pg/kg §,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.053 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 454 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 76 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 7.52 % 4,724 Infrared Drying 
pH pH 7.03 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.9 04 5,060 Contract Lab Dep 
Sample: AB18517 Facility ID: Site: Tannery Sludge Farm Fields 
NN Soe RENE ae 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 2:30:00PM 
Customer #: 1004722 Entry Point: 


Sample Comment: YARD DUIS 



































Test Parameter Result Qualifier Units QC BatchiID Method 
6010B Metais-Total Recoverable Aluminum 15700000 09 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 20000 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Iron 16300000 09 yg/kg §,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 535000 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 552 g/kg 5,248 SW 846 6010B 
6010B Metals-Tota!l Recoverable Vanadium 38400 yg/kg §,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.11 04 mg/Kg §,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 464 04 mV §,061 Contract Lab Dep 
Percent Moisture Percent Moisture 7.1 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 7.29 % 4,724 Infrared Drying 
pH pH 6.49 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.4 04 5,060 Contract Lab Dep 
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Sample: AB18518 


NN 


Facility ID: 


County: Multiple 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 303 






































Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 12:27:00PM 
Customer #: 1004723 Entry Point: 

Sample Comment: YARD DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Tota!l Recoverable Aluminum 17400000 09 yg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 18300 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable lron 13900000 09 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 224000 ug/kg 5,248 SW 846 6010B 
60108 Metals-Total Recoverable Molybdenum 495 05 pa/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 35900 ug/kg 5,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.020 04,05 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 433 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 44 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 3.92 % 4,724 Infrared Drying 
pH | pH 7.15 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.7 04 





5,060 Contract Lab Dep 








Sample: AB18519 


NM 








Facility ID: 


County: _—_ Multiple 


Site: Tannery Sludge Farm Fields 
Sample Reference ID: 304 
































Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 12:55:00PM 
Customer #: 1004724 Entry Point: 

Sample Comment: YARD DUIS 
Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 14600000 09 g/kg 5,248 SW 846 6010B 
60108 Metals-Total Recoverabie Chromium 19700 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Iron 16700000 09 ug/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 549000 pg/kg 5,248 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 631 pg/kg 5,248 SW 846 6010B 
6010B Metals-Tota! Recoverable Vanadium 38300 g/kg 5,248 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.029 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 416 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 42 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.15 % 4,724 Infrared Drying 
pH pH 7.78 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon §.2 04 


rrr aac ace aaa tt x I A 


5,060 Contract Lab Dep 
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Sample: AB18520 Facility ID: Site: Tannery Sludge Farm Fields 





: i S$ fi : 30 
“AMUN tte KEN OA ESP Gate a0 OOP 
ustomer #: Entry Point: 


Sample Comment: YARD DUIS 









































Test Parameter Result Qualifier Units QC Batch ID Method 

6010B Metals-Total Recoverable Aluminum 13500000 09 ug/kg 5,248 SW 846 6010B 

6010B Metals-Total Recoverable Chromium 19000 yg/kg 5,248 SW 846 6010B 

6010B Metals-Total Recoverable Iron 16100000 09 yg/kg §,248 SW 846 6010B 

6010B Metals-Total Recoverable Manganese 705000 yg/kg §,248 SW 846 6010B 

6010B Metals-Total Recoverable Molybdenum 779 Lg/kg 5,248 SW 846 6010B 

6010B Metals-Total Recoverable Vanadium 34500 pg/kg 5,248 SW 846 6010B 

Hexavalent Chromium Hexavalent Chromium 0.23 04 mg/Kg 5,054 Contract Lab Dep 

Oxidation Reduction Potential Oxidation Reduction Potential 431 04 mV 5,061 Contract Lab Dep 

Percent Moisture Percent Moisture 7.6 04 % 5,055 Contract Lab Dep 

Percent Moisture Percent Moisture 7.59 % 4,724 Infrared Drying 

pH pH 7.54 04 pH Units 5,062 Contract Lab Dep 

Total Organic Carbon Total Organic Carbon 3.2 04 5,060 Contract Lab Dep 

i a ERR 

Sample: AB18521 Facility ID: Site: Tannery Sludge Farm Fields 

Cy EARN NON? = ame a 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 1:06:00PM 
Customer #: 1004726 Entry Point: 


Sample Comment: YARD DUIS 






































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 13300000 09 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 17100 pg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable lron 17600000 09 ug/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 768000 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 490 05 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 33500 yg/kg §,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.096 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 436 04 mV §,061 Contract Lab Dep 
Percent Moisture Percent Moisture 7.0 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.99 % 4,724 Infrared Drying 
pH pH 7.47 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.0 04 5,060 Contract Lab Dep 














Sample: AB18522 Facility ID: Site: Tannery Sludge Farm Fields 











County: Multiple Sample Reference ID: 312 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/7/2010 8:18:00AM 
Customer #: 1004727 Entry Point: 


Sample Comment: YARD DUIS 





















































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 415900000 09 ug/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 30000 pg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Iron 19000000 og ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 687000 yg/kg 5,249 SW 846 6010B 
60108 Metals-Total Recoverable Molybdenum 1040 yg/kg §,249 SW 846 6010B 
6010B Metais-Total Recoverable Vanadium 40100 yg/kg 5,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.049 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 430 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 2.2 04 % §,055 Contract Lab Dep 
Percent Moisture Percent Moisture 2.48 % 4,724 Infrared Drying 
pH pH 7.72 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 1.8 04 5,060 Contract Lab Dep 
Sample: AB18523 Facility ID: Site: Tannery Sludge Farm Fields 
HHA Sea TT ma 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 2:15:00PM 
Customer #: 1004728 Entry Point: 


Sample Comment: YARD DUIS 


























Test Parameter Result Qualifier Units QC Batch iD Method 
6010B Metals-Total Recoverable Aluminum 44800000 og ug/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 23100 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable tron 15300000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 559000 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 578 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 35300 yg/kg 5,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.15 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 435 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.5 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.27 % 4,724 Infrared Drying 
pH pH 7.25 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.3 04 5,060 Contract Lab Dep 
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Ra Re SR ae EM aT I a IO Ne a 








Sample: AB18524 Facility ID: Site: Tannery Siudge Farm Fields 








: i fi : 319 
UL Collector” KEN HANNON alate oe Collect Date: "4/6/2010 1:60:00PM 
Customer #: 1004729 Entry Point: 


Sample Comment: YARD DUIS 
























































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 17600000 09 pg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 22500 pg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Iron 20600000 09 g/kg 5,249 SW 846 60108 
60108 Metals-Total Recoverable Manganese 800000 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 893 g/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 44500 yg/kg §,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.073 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 444 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 11.9 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 11.65 % 4,724 Infrared Drying 
pH pH 7.25 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.1 04 5,060 Contract Lab Dep 
Sample: AB18525 Facility ID: Site: Tannery Sludge Farm Fields 
OAL Seen ase 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 2:07:00PM 
Customer #: 1004730 Entry Point: 


Sample Comment: YARD DUIS 









































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 17800000 09 yg/kg §,249 SW 846 6010B 
6010B Metals-Tota! Recoverable Chromium 25800 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable lron 21200000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 757000 Wg/kg §,249 SW 846 6010B 
6010B Metais-Total Recoverable Molybdenum 710 g/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 44200 yg/kg 5,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.32 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 443 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.1 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.31 % 4,724 Infrared Drying 
pH pH 7.14 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 1.4 04 5,060 Contract Lab Dep 
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Sample: AB18526 Facility ID: Site: Tannery Sludge Farm Fields 








wisi County: Multiple Sample Reference ID: 325 
Customer #:; 1004731 ee ie ee Affiliation: ESP Collect Date: 4/6/2010 3:10:00PM 
. ntry Point: 


Sample Comment: YARD DUIS 



































Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 8850000 09 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 22600 ug/kg 5,249 SW 846 6010B 
601 0B Metals-Total Recoverable {ron 14100000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 374000 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum §49 ug/kg 5,249 SW 846 6010B 
60108 Metals-Total Recoverable Vanadium 27700 ug/kg §,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.15 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 441 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.5 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.88 % 4,724 Infrared Drying 
pH pH 7.55 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.3 04 5,060 Contract Lab Dep 
Sample: AB18527 Facility ID: Site: Tannery Sludge Farm Fields 
Ln aise ENE a 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 3:16:00PM 
Customer #: 1004732 Entry Point: 


Sample Comment: YARD DUIS 


























Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 8420000 09 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 15700 ug/kg 5,249 SW 846 6010B 
60108 Metals-Total Recoverable Iron 13500000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 345000 pg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 527 g/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 26300 ug/kg 5,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.086 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 451 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 5.0 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.84 % 4,724 infrared Drying 
pH pH 7.54 04 pH Units §,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 1.4 04 5,060 Contract Lab Dep 
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Sample: AB18528 Facility ID: Site: Tannery Sludge Farm Fields 











: i Ss : 
an mae CNTEANGA Rnidioa ESP eee : Collect Date: 4/6/2010 3:20:00PM 
ustomer #: Entry Point: 


Sample Comment: YARD DUIS 



























































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 13900000 09g yg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 17900 09 Lg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable lron 17400000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 607000 09 g/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 785 Lug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 33500 09 Hg/kg §,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.034 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 450 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 2.8 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 3.13 % 4,724 Infrared Drying 
pH pH 7.41 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.4 04 5,060 Contract Lab Dep 
Sample: AB18529 Facility ID: Site: Tannery Sludge Farm Fields 
HAH eee ia 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 5:53:00PM 
Customer #: 1004734 Entry Point: 


Sample Comment: YARD DUIS 









































Test Parameter Result Qualifier Units QC Batch|ID Method 
6010B Metals-Total Recoverable Aluminum 9260000 09 yg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 16800 Lg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable lron 15400000 09 yg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 636000 yg/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 938 g/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 22200 09 pg/kg §,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.050 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 442 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 2.4 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 2.92 % 4,724 Infrared Drying 
pH pH 7.90 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.2 04 5,060 Contract Lab Dep 
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Sample: AB18530 Facility ID: Site: Tannery Sludge Farm Fields 


“iil aL Gollector” KEN HANNON eS 
ustomer #: 





Collect Date: 4/6/2010 12:15:00PM 
Entry Point: 
Sample Comment: YARD DUIS 









































Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 16300000 09 ug/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 21200 g/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverabie Iron 16400000 09 ug/kg 5,249 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 384000 Ug/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 552 yg/kg §,249 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 36800 09 yg/kg 5,249 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 0.095 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 440 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 6.8 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 6.74 % 4,724 Infrared Drying 
pH pH 7.00 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.2 04 5,060 Contract Lab Dep 
Sample: AB18531 Facility ID: Site: Tannery Sludge Farm Fields 
inet calecar A meee 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 12:41:00PM 


Customer #: 1004736 Entry Point: 
Sample Comment: SU 88 rep! 1 























Test Parameter Result Qualifier Units QC Batch ID Method 
6010B Metals-Total Recoverable Aluminum 15100000 09 g/kg 5,250 SW 846 6010B 
6010B Metais-Total Recoverable Chromium 145000 ug/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Iron 27000000 09 ug/kg 5,250 SW 846 60108 
6010B Metals-Total Recoverable Manganese §75000 g/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 1110 g/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 38200 tig/kg 5,250 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 1.11 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 467 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 7.5 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 7.90 % 4,724 Infrared Drying 
pH : pH 6.57 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 3.0 04 5,060 Contract Lab Dep 
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Ruan County: Multiple Sample Raterence Di 205. 
MTNA Setar Ken ean tito Coe aaGI0 TERE OOP 
ustomer #: Entry Point: 
Sample Comment: SU 88 repl 2 
Test Parameter. Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.65 04 mg/Kg 5,054 Contract Lab Dep 
Percent Moisture Percent Moisture 6.5 04 % 5,055 Contract Lab Dep 
Sample: AB18533 Facility ID: Site: Tannery Sludge Farm Fields 
: ( S$ le Ref ID: 205 
nD Collector” KEN HANNON Affiliation: ESP Collect Date: 46/2010 12:52.00PM 
ustomer #: Entry Point: 


Sample Comment: SU 88 repi 3 

















Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.78 04 mg/Kg §,054 Contract Lab Dep 
Percent Moisture Percent Moisture 7.0 04 % 5,055 Contract Lab Dep 
ample: AB18534 Facility ID: Site: Tannery Sludge Farm Fields 
: i : 21 
c ll Waly Ma Saati eNTENNGH amieeeece 7 : Collect Date: 4/7/2010 8:35:00AM 
ustomer #: Entry Point: 


Sample Comment: SU 37 repl 1 



































Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 16000000 09 g/kg §,250 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 377000 yg/kg . §,250 SW 846 6010B 
6010B Metals-Total Recoverable Iron 30000000 09 pg/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 417000 ug/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Molybdenum 2050 pg/kg 5,250 ’ SW 846 6010B 
6010B Metals-Total Recoverable Vanadium 39500 pg/kg §,250 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 1.13 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 413 04 mV §,061 Contract Lab Dep 
Percent Moisture Percent Moisture 3.8 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 4.24 % 4,724 Infrared Drying 
pH pH 7.89 04 pH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 5.8 04 5,060 Contract Lab Dep 
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Sample: AB18535 Facility ID: Site: Tannery Sludge Farm Fields 


NGO Collector: KEN HANNON affliation: ESP 
ustomer #: 





Collect Date: 4/7/2010 8:45:00AM 
Entry Point: 
Sample Comment: SU 37 repl 2 
























































Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 0.72 04 mg/Kg §,054 Contract Lab Dep 
Percent Moisture Percent Moisture 9.2 04 % 5,055 Contract Lab Dep 
ample: AB18536 Facility ID: Site: Tannery Sludge Farm Fields 
County: Multiple Sample Reference ID: 214 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/7/2010 8:55:00AM 
Customer #: 1004741 Entry Point: 
Sample Comment: SU 37 rep! 3 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 0.67 04 mg/Kg 5,054 Contract Lab Dep 
Percent Moisture Percent Moisture 3.9 04. % §,055 Contract Lab Dep 
Sample: AB18537 Facility ID: Site: Tannery Sludge Farm Fields 
HL OTINA Seigaan EN ae 
Collector: KEN HANNON Affiliation: ESP Collect Date: 4/6/2010 4:24:00PM 
Customer #: 1004742 Entry Point: 
Sample Comment: SU 161 rep! 1 
Test Parameter Result Qualifier Units QC BatchID Method 
6010B Metals-Total Recoverable Aluminum 17300000 09 ug/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Chromium 132000 yg/kg 5,250 SW 846 6010B 
6010B Metals-Total Recoverable Iron 20300000 09 ug/kg §,250 SW 846 6010B 
6010B Metals-Total Recoverable Manganese 383000 yg/kg §,250 SW 846 6010B 
6010B Metals- Total Recoverable Molybdenum 461 05 ug/kg 5,250 SW 846 6010B 
6010B Metais-Total Recoverable Vanadium 47200 ug/kg 5,250 SW 846 6010B 
Hexavalent Chromium Hexavalent Chromium 3.45 04 mg/Kg 5,054 Contract Lab Dep 
Oxidation Reduction Potential Oxidation Reduction Potential 425 04 mV 5,061 Contract Lab Dep 
Percent Moisture Percent Moisture 2.9 04 % 5,055 Contract Lab Dep 
Percent Moisture Percent Moisture 2.59 % 4,724 Infrared Drying 
pH pH 7.58 04 PH Units 5,062 Contract Lab Dep 
Total Organic Carbon Total Organic Carbon 2.1 04 5,060 Contract Lab Dep 
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Facility ID: 


Site: Tannery Sludge Farm Fields 


























ian a Collector: KEN HANNON ania Collect Date: 4/6/2010 4:32:00 
ustomer int: 
Sila Cananene SU 161 repl 2 
Test Parameter Result Qualifier Units QC BatchID Method 
Hexavalent Chromium Hexavalent Chromium 4.57 04 mg/Kg §,054 Contract Lab Dep 
Percent Moisture Percent Moisture 3.8 04 % 5,055 Contract Lab Dep 
Sample: AB18539 Bena ID: ee aie ronnely sludae ut Fields 
ounty: ultipie ample Keterence ID: 
é Lele Collector: KEN TANNCN Affiliation: ESP Collect Date: 4/6/2010 4:40:00PM 
ustomer #: int: 
SC SU 161 repl 3 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 4.38 04 mg/Kg §,054 Contract Lab Dep 
Percent Moisture Percent Moisture 7.1 04 % 5,055 Contract Lab Dep 
County ID: re on yenes See Farm Fields 
ounty: ultipie ample Keterence IU: 
Tina Collector: KEN HANNON Affiliation: ESP Collect Date: 46/2010 12:00:00AM 
Customer # int: 
Sere cSaeae BLIND REPLICATE 
Test Parameter Result Qualifier Units QC Batch ID Method 
Hexavalent Chromium Hexavalent Chromium 3.76 04 mg/Kg 5,054 Contract Lab Dep 
Percent Moisture Percent Moisture 7.1 04 % §,055 Contract Lab Dep 
Page 14 of 16 100413005 








The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S Environmental Protection Agency. 


(DLA 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 


Qualifier Descriptions 

01 Improper collection method 

03 Exceeded holding time 

05 Estimated vaiue, detected below PQL 

07 Estimated value, analyte outside calibration range 
03 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is >= reported value 
415 No Result - Failed Quality Controls Requirements 
17 Results in dry weight 

19 Estimated value 

21 No result - spectral interference 

23 Contract Lab specific qualifier - see sample comments 
ND Not detected at reported value 


Page 15 of 16 


02 Improper preservation 

04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

12 Insufficient quantity 

14 Estimated value, non-homogeneous sample 
16 Not analyzed - related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 

24 No result - matrix interference 


100413005 
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AND CONSULTING, LLC Tel: (425) 483-3300 Fax: (425) 483-9818 


www.appliedspeciation.com 


oe AP P L I E D S P E C I ATI 0 N 18804 Northcreek Parkway Bothell, WA, 98011 


May 11, 2010 


Michael Stroh 

Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 

Jefferson City, MO 65102 

(573) 522-9902 


Dear Mr. Stroh, 


Attached is the report associated with thirty (30) soil samples submitted for hexavalent 
chromium quantitation and conventionals (TOC, percent moisture, pH, and ORP) 
analyses on April 14, 2010. The samples were received on April 15, 2010 in sealed 
containers at -4°C. The submitted samples were extracted using EPA Method 3060A and 
then analyzed for hexavalent chromium via ion chromatography inductively coupled 
plasma dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). All conventionals 
analyses were performed using established methods as described in this report. Any 
analytical issues associated with the analysis are addressed in the following report. 


If you have any questions, please feel free to contact me at your convenience. 


Sincerely, 


a 


Ben Wozniak 
Project Manager 
Applied Speciation and Consulting, LLC 


Applied Speciation and Consulting, LLC 
Report Prepared for: 


Michael Stroh 
Missouri Department of Natural Resources / Hazardous Waste Program 
P.O. Box 176 
Jefferson City, MO 65102 


May 11, 2010 


1. Sample Reception 


Thirty (30) soil samples were submitted in wide-mouth glass jars (not provided by 
Applied Speciation and Consulting) for hexavalent chromium quantitation and 
conventionals (TOC, percent moisture, pH, and ORP) analyses on April 14, 2010. 
The samples were received in acceptable condition on April 15, 2010 in sealed 
containers at -4°C. 


All samples were received in a laminar flow clean hood void of trace metals 
contamination and ultra-violet radiation. Upon reception, all samples were 
designated discrete sample identifiers and then stored in a secure, monitored 
refrigerator (maintained at a temperature of <4°C) until all preparatory and analytical 
procedures could be performed. Splits of each sample requesting TOC analysis were 
distributed to Amtest Inc. 


2. Sample Preparation 


All sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions and sample 
preservatives are monitored for contamination to account for any biases associated 
with the sample results. 


Hexavalent Chromium Quantification _by IC-ICP-DRC-MS Prior to analysis, all 
samples were extracted using EPA Method 3060A on either April 19" (Batch C4), 
April 20" (Batches C2 and C3), or April 23" (Batch C1). In summary, each sample 
was first spread into a thin layer onto a clean surface and a known mass of each 
sample was then weighed into a polypropylene centrifuge tube by taking 
approximately fifteen random subsamples of the original sample. A buffered alkaline 
extraction solution, MgClo, and a phosphate buffer solution were then applied to each 
sample. All vials were then heated at 90-95°C in a sonicating bath for a minimum of 
one (1) hour. The resulting extracts were cooled, filtered, and injected directly into 
sealed autosampler vials prior to analysis for hexavalent chromium. 





DpH and ORP Analyses Prior to the analyses, all samples submitted for pH and ORP 
measurements were prepared in accordance with EPA Method 9045D on April 21, 
2010. In summary, a known mass of each sample was placed into a polypropylene 
centrifuge tube and an equivalent mass of reagent water was also added. The 
resulting suspensions were shaken for five (5) minutes, after which each was briefly 
centrifuged and then decanted into a new centrifuge vial. Each sample extract was 
then analyzed for pH and ORP as described herein. 





3. Sample Analysis 


All sample analysis is preceded by a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are performed 
at the beginning of each analytical day. All calibration curves, associated with each 
species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to account for any operational 
biases associated with the analytical platform. All hexavalent chromium sample 
results have also been dry-weight corrected using the measured total solids (percent 
moisture) values. 


Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 


Ongoing instrument performance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 


Hexavalent Chromium Quantitation _by IC-ICP-DRC-MS All sample extracts for 


hexavalent chromium quantitation were analyzed via a modified version of EPA 
Method 7199 employing ion chromatography inductively coupled plasma dynamic 
reaction cell mass spectrometry (IC-ICP-DRC-MS). Aliquots of each sample are 
injected onto an anion exchange column and mobilized by an alkaline (pH > 7) 
gradient. The eluting chromium species are then introduced into a radio frequency 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 


The retention time for hexavalent chromium is compared to known standards for 
species identification. 


Total Solids (Percent Moisture) Analysis Approximately 1-2 grams of each sample 
was placed into a pre-weighed pan, and the combined mass of the sample and pan 
was recorded. All samples were then placed into a convection oven maintained at a 
temperature of 65-70°C. After drying for a minimum of eight (8) hours, all samples 





were briefly cooled and reweighed. The total solids percentage of each sample was 
calculated by dividing the weight of the dried sample by the weight of the original 
sample. All samples were prepared for total solids on April 22, 2010. 


pH Analysis All sample extracts for pH measurement were analyzed in accordance 
with EPA Method 9045D on April 21, 2010. 


ORP_ Analysis All sample extracts for ORP measurement were analyzed in 
accordance with ASTM D 1498-93 on April 21, 2010. All measured ORP values 
were corrected for the reference electrode in accordance with the guidance provided 
in EPA Method 3060A. 


TOC Analysis All samples submitted for TOC measurements were analyzed via EPA 
Method 9060 on May 4, 2010. 


4. Analytical Issues 


Although the overall analyses went well, significant issues were encountered during 
the applied hexavalent chromium extraction procedure, as described below: 


Hexavalent Chromium Quantitation — LCS/CRM Three laboratory control samples 
(LCS) and one certified reference material (CRM) were extracted with each batch of 
samples to identify the extraction efficiency and capacity of the extraction procedure 
to induce conversion of trivalent chromium to hexavalent chromium. The laboratory 
control samples spiked with an aqueous hexavalent chromium and a solid PbCrO4 
standard produced acceptable recoveries for each batch (ranging from 77.8% to 
98.0%), indicating that the applied method effectively extracts and stabilizes the 
hexavalent chromium species. Similarly, the results obtained for the NIST 2701 
CRM extracted with each batch of samples were in close agreement with the 
informational value provided for Method 7199 in Table A2 of the certificate of 
analysis (recoveries ranging from 96.1% to 117.4%), suggesting acceptable method 
performance. 





The laboratory control sample spiked with an aqueous trivalent chromium standard 
solution resulted in a hexavalent chromium recovery of less than 1% for each of the 
sample batches. The quantity of hexavalent chromium detected in these trivalent 
chromium laboratory control samples is near that present in the associated preparation 
blanks, which is attributed to trace levels of hexavalent chromium in the reagents 
used for the extraction procedure. The low recoveries for the trivalent chromium 
spikes demonstrate that the extraction procedure, under ideal conditions, induces 
minimal conversion of trivalent to hexavalent chromium. 


Hexavalent Chromium Quantitation _— Matrix Spike _/ Matrix Spike Duplicates 
(MS/MSDs) Similar to the laboratory control samples, three discrete sets of matrix 
spikes were extracted with each batch to identify the interaction of the sample matrix 
with trivalent and hexavalent chromium. The client also requested solid matrix 





spikes be performed on specific samples using the NIST 2701 CRM. The 
performance of the matrix spikes can assist in identifying chemical interferences 
associated with the sample matrix and the applied extraction procedure. 


Hexavalent Chromium Quantitation _— Cr(III)_ Matrix Spikes The hexavalent 
chromium recoveries associated with each aqueous trivalent chromium MS and MSD 
performed for Batches C1 and C2 were less than 2%. These low trivalent chromium 
matrix spike recoveries confirm that the extraction procedure induces minimal 
oxidation of trivalent chromium to hexavalent chromium in the spiked sample 
matrices. 





For Batch C3 the recoveries of the trivalent chromium MS/MSD were slightly 
elevated at 7.5% and 4.2% respectively. These recoveries suggest that partial 
oxidation of trivalent chromium to hexavalent chromium may have occurred in this 
spiked sample matrix during the extraction despite the application of the buffered 
MgCl, solution to all extracts. 


The recoveries of the trivalent chromium MS/MSD performed for Batch C4 were 3.9 
and -4.7%, respectively. The fact that the concentrations of hexavalent chromium 
detected in the trivalent chromium MS and MSD (1.234 and 0.782mg/kg, 
respectively) were near the ambient sample concentration (1.025mg/kg average for 
the MD set performed on 1004736) must be carefully considered when applying these 
results. 


The RPDs associated with the MSDs performed for batches C3 and C4 were above 
the established control limit of 25% (56.6% and 2064% respectively). These elevated 
RPDs are attributable to the fact that a minimal amount of the trivalent chromium 
spikes was converted to hexavalent chromium during the applied extraction 
procedure, resulting in hexavalent chromium concentrations that represented an 
increase in Cr(VI) less than twice the ambient sample concentration. Since greater 
variability is expected as spike concentrations approach the ambient sample 
concentrations, the elevated RPDs are identified as an inherent limitation of any 
quantitative method and do not impact the validity of the reported results. 


Hexavalent Chromium Quantitation — Aqueous Cr(VI), Solid PhCrO4, and NIST 2701 
Matrix Spikes To assist in the interpretation of the data, the client requested that an 
aqueous Cr(VI) matrix spike be performed for most of the submitted samples. The 
recoveries associated with these aqueous Cr(VI) spikes were below the established 
control limit of 75% for the samples identified as 1004716-1004729, 1004731- 
1004736, and 1004739. The insoluble PbCrO, matrix spikes performed on 1004716 
and the NIST 2701 spikes performed on 1004729 and 1004739 recovered below 75% 
as well. As previously mentioned, the recoveries of the aqueous Cr(VI) LCS, the 
PbCrO, LCS, and the NIST 2701 CRM were within control for all batches of 
samples, demonstrating that the applied procedure both extracts and stabilizes Cr(VI) 
in solution. Since the low bias observed for these soluble and insoluble Cr(VI) matrix 
spikes may therefore be attributed to interference from the spiked sample matrices, no 





further corrective action was deemed necessary. These MS/MSD results suggest that 
the spiked sample matrices favor reduction of hexavalent chromium. The measured 
TOC and/or pH and ORP values obtained for these samples also suggest they are 
reducing in nature. 


The hexavalent chromium recoveries associated with the aqueous Cr(VI) and the 
solid PbCrO,4 matrix spikes performed on the sample identified as 1004730 were 
within established control limits, as were those of the aqueous Cr(VI) and solid NIST 
2701 matrix spikes performed on 1004742. These acceptable recoveries suggest that 
the applied method effectively extracts and stabilizes hexavalent chromium in these 
particular sample matrices. 


The RPD associated with the aqueous Cr(VI) MS/MSD set performed on the sample 
identified as 1004723 in Batch C2 was above the established control limit of 25% 
(65.4%). The RPD associated with the solid PbCrO, matrix spikes performed on this 
sample was within acceptance limits (3.4%), as was the RSD (5.7%) of the NIST 
2701 triplicate matrix spike set performed on sample 1004729 in this same batch. 
Since this additional RPD and RSD were acceptable, the elevated RPD obtained for 
the aqueous Cr(VI) MS/MSD is deemed to be an isolated occurrence which reflects 
the variability of the reducing capacity of sample 1004723. 


The RPD associated with the aqueous Cr(VI) MS/MSD set performed on the sample 
identified as 1004736 in Batch C4 was above the established control limit of 25% 
(182.9%). This sample matrix exhibited reducing conditions, as previously 
mentioned, which resulted in Cr(VI) concentrations for the MS and MSD that were 
less than twice the ambient sample concentration. Since greater variability is 
expected as spike concentrations approach the ambient sample concentration, the 
elevated RPD is identified as an inherent limitation of any quantitative method and 
does not impact the validity of the reported results. The acceptable RPD obtained for 
solid PbCrO, matrix spike performed on 1004736 instead demonstrates the precision 
of the extraction and analysis. 


The estimated method detection limit (EeMDL) for hexavalent chromium for each 
batch of solids is generated using the standard deviation of the associated preparation 
blanks, in accordance with Applied Speciation and Consulting’s SOP. 


If you have any questions or concerns regarding this report, please feel free to contact 
me. 


Sincerely, 


Ben Wozniak 


Project Manager 
Applied Speciation and Consulting, LLC 


Sample Results 


Sample ID 
1004716 
1004717 
1004718 
1004719 
1004720 
1004721 
1004722 


dw = dry weight 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 


Batch 
Identifiers 
$1, C1, T1 
$1, C1, T1 
$1, C1, T1 
$1, C1, T1 
$1, C1, T1 
$1, C1, T1 
$1, C1, T1 


* Times reported in CST 


*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 


NR = Not requested 


Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 
Analyzed for Cr(VI)* 
4/23/2010 21:00 
4/23/2010 20:31 
4/23/2010 22:12 
4/23/2010 22:27 
4/23/2010 22:41 
4/23/2010 23:32 
4/23/2010 23:47 


Cr(VI) in 
mg/kg (dw) 
0.060 
0.178 
0.132 
0.083 
0.039 
0.053 
0.110 


% Solids 
95.6 
96.2 
95.7 
93.6 
93.3 
92.4 
92.9 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 


J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


TOC in% 
3.1 
1.2 
2.3 
2.1 
3.7 
3.9 
2.4 


ORP (mvV)** 
442 
460 
456 
470 
482 
454 
464 


pH 
6.52 
6.03 
6.31 
6.47 
6.19 
7.03 
6.49 


Sample Results 


Sample ID 
1004723 
1004724 
1004725 
1004726 
1004727 
1004728 
1004729 


dw = dry weight 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 


Batch 
Identifiers 
$1, C2, T1 
$1, C2, T1 
$1, C2, T1 
$1, C2, T1 
$1, C2, T1 
$1, C2, T1 
$1, C2, T1 


* Times reported in CST 


*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 


NR = Not requested 


Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Date & Time 
Analyzed for Cr(VI)* 
4/21/2010 22:52 
4/21/2010 22:23 
4/22/2010 0:04 
4/22/2010 0:19 
4/22/2010 0:33 
4/22/2010 0:48 
4/22/2010 1:39 


Cr(VI) in 
mg/kg (dw) 
0.020 J 
0.029 
0.233 
0.096 
0.049 
0.148 
0.073 


% Solids 
95.9 
95.8 
92.4 
93.0 
97.8 
93.5 
88.1 


U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 


J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


TOC in% 
3.7 
5.2 
3.2 
2.0 
1.8 
2.3 
3.1 


ORP (mv)* 
433 
416 
431 
436 
430 
435 
444 


pH 
7.15 
7.78 
7.54 
7.47 
7.72 
7.25 
7.25 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Sample Results 


Batch Date & Time Cr(VI) in 
Sample ID Identifiers Analyzed for Cr(VI)* — mg/kg (dw) % Solids TOC in% ORP (mvV)** pH 
1004730 $1, C3, T1 4/22/2010 16:56 0.325 93.9 1.4 443 7.14 
1004731 S2, C3, T1 4/22/2010 16:11 0.153 93.5 2.3 441 7.55 
1004732 $2, C3, T1 4/22/2010 16:41 0.086 95.0 1.4 451 7.54 
1004733 $2, C3, T1 4/22/2010 18:08 0.034 97.2 3.4 450 7.41 
1004734 $2, C3, T1 4/22/2010 18:23 0.050 97.6 2.2 442 7.90 
1004735 $2, C3, T1 4/22/2010 18:37 0.095 93.2 2.2 440 7.00 


dw = dry weight 

* Times reported in CST 

*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 
NR = Not requested 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Sample Results 


Batch Date & Time Cr(VI) in 
Sample ID Identifiers Analyzed for Cr(VI)* — mg/kg (dw) % Solids TOC in% ORP (mvV)** pH 
1004736 —“<‘(i‘«‘S «C4 TR 421201078020 °=—SOo TT O82 t—“(tiC CT 
1004737 $2, C4 4/21/2010 17:33 0.652 93.5 NR NR NR 
1004738 $2, C4 4/21/2010 17:40 0.779 93.0 NR NR NR 
1004739 $2, C4, T2 4/21/2010 19:14 1.13 96.2 5.8 413 7.89 
1004740 $2, C4 4/21/2010 19:36 0.715 90.8 NR NR NR 
1004741 $2, C4 4/21/2010 19:43 0.674 96.1 NR NR NR 
1004742 $2, C4, T2 4/21/2010 19:51 3.45 97.1 2.1 425 7.58 
1004743 $2, C4 4/21/2010 20:27 4.57 96.2 NR NR NR 
1004744 $2, C4 4/21/2010 20:34 4.38 92.9 NR NR NR 


1004745 $2, C4 4/21/2010 20:41 3.76 92.9 NR NR NR 


dw = dry weight 

* Times reported in CST 

*“ ORP measurements corrected for reference electrode as specified in EPA Method 3060A 
NR = Not requested 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Preparation Blank Summary 


Analyte Units Batch PBS1 PBS2 PBS3 PBS4 Mean StdDev 
TOC % T1 < 0.05 2 : 2 7 2 
TOC % T2 < 0.05 : - : : - 
Cr(VI) mg/kg (dw) C1 0.009 0.006 0.011 0.007 0.009 0.002 
Cr(VI) mg/kg (dw) C2 0.010 0.009 0.010 0.010 0.010 0.001 
Cr(VI) mg/kg (dw) C3 0.011 0.005 0.010 0.014 0.010 0.003 
Cr(VI) mg/kg (dw) C4 0.006 0.006 0.007 0.008 0.007 0.001 


eMDL = Estimated Method Detection Limit 
RL = Reporting Limit 


RL 
0.05 
0.05 

0.025 
0.025 
0.025 
0.025 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
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Quality Control Summary - Laboratory Control Samples 


Analyte Units Batch LCS True Value Result Recovery 
TOC % T1 LCS 1.2 1.1 91.7 
TOC oe sacs ee OS ace ees Ge ace ee, 
Cr(IIl) mg/kg (dw) C1 LCS 5.000 0.009 0.2 
Cr(VI) mg/kg (dw) C1 LCS 5.000 4.157 83.1 
PbCrO, mg/kg (dw) C1 LCS 6371 4957 77.8 
Cr(Vl)_____ma/kg (dw) C1 NIST.2701* 3887. TK rs eee 
Cri(Ill) mg/kg (dw) C2 LCS 5.000 0.010 0.2 
Cr(VI) mg/kg (dw) C2 LCS 5.000 4.900 98.0 
PbCrO, mg/kg (dw) C2 LCS 5566 5050 90.7 
Cr(Vi)_______mag/kg (dw) C2 NIST 2701" 388.7 496.1 74. 
Cri(Ill) mg/kg (dw) C3 LCS 5.000 0.007 0.1 
Cr(VI) mg/kg (dw) C3 LCS 5.000 4.507 90.1 
PbCrO, mg/kg (dw) C3 LCS 6532 5844 89.5 
Cr(Vi)_______-mag/kg (dw) C3 NIST. 2701" 388.7 398.9 102.6 
Cr(IIl) mg/kg (dw) C4 LCS 5.000 0.008 0.2 
Cr(VI) mg/kg (dw) C4 LCS 5.000 4.756 95.1 
PbCrO, mg/kg (dw) C4 LCS 6596 5866 88.9 
Cr(VI) mg/kg (dw) C4 NIST 2701* 388.7 428.1 110.1 


* True value listed is the mean value for Method 7199 in Table A2 of the NIST 2701 CoA 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
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Quality Control Summary - Matrix Duplicate / Triplicate 


Analyte ___—s*Units_—s Batch ~SampleID__—-Rep1_—sRep2_———sRep3 sd Mean” ~——SsaRSD 
TOC % T1 1004716 ce 3.1 3.1 3.1 
TOC % TI 1004735 2.2 2.4 17 24 
TOC % T2 1004739 5.8 6.8 57 6.1 


Quality Control Summary - Matrix Duplicate 


Analyte Units Batch Sample ID Rep 1 Rep 2 Mean RPD 
% Solids % $1 1004716 95.58 95.59 95.58 0.0 
% Solids % $2 1004731 93.51 93.13 93.32 0.4 
Cr(VI) mg/kg (dw) C1 1004716 0.060 0.063 0.061 5.1 
Cr(VI) mg/kg (dw) C2 1004723 0.020 J 0.022 J 0.021 J 9.2 
Cr(VI) mg/kg (dw) C3 1004730 0.325 0.312 0.318 4.1 
Cr(VI) mg/kg (dw) C4 1004736 1.112 0.938 1.025 17.0 


RSD 
0.0 
17.2 
10.0 


Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 
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Quality Control Summary - Matrix Spike / Matrix Spike Duplicate 


MSD 
Analyte Units Batch Sample ID SpikeConc MS Result Recovery SpikeConc Result 
Cri(Ill) mg/kg (dw) C1 1004716 5.125 0.116 1.1 5.295 0.108 
Cr(VI) mg/kg (dw) C1 1004716 5.094 0.411 6.9* 5.220 0.440 
PbCrO, mg/kg (dw) C1 1004716 7890 5569 70.6* 7250 5118 
Cr(VI) mg/kg (dw) C1 1004717 5.102 3.364 62.4* - - 
Cr(VI) mg/kg (dw) C1 1004718 5.169 2.992 55.3” = = 
Cr(VI) mg/kg (dw) C1 1004719 5.388 3.547 64.3% - - 
Cr(VI) mg/kg (dw) C1 1004720 5.377 0.173 2.5* - : 
Cr(VI) mg/kg (dw) C1 1004721 5.472 0.421 6.7* - - 
Cr(VI) mg/kg (dw) C1 1004722 5.355 2.818 50.6* - - 


* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 


Recovery 
0.9 
7.3* 
70.6* 
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Quality Control Summary - Matrix Spike / Matrix Spike Duplicate 


MSD 

Analyte Units Batch Sample ID SpikeConc MS Result Recovery SpikeConc Result Recovery RPD 
Cri(Ill) mg/kg (dw) C2 1004723 5.183 0.048 0.5 5.185 0.045 0.5 13.1 
Cr(VI) mg/kg (dw) C2 1004723 5.227 0.673 12.5* 5.182 1.296 24.6* 65.4** 
PbCrO, mg/kg (dw) C2 1004723 6214 4910 79.0 5957 4547 76.3 3.4 
Cr(VI) mg/kg (dw) C2 1004724 5.148 0.525 9.6* - - - - 
Cr(VI) mg/kg (dw) C2 1004725 5.147 2.691 47.8* - - 7 - 
Cr(VI) mg/kg (dw) C2 1004726 5.324 2.871 52.1* - . 2 é 
Cr(VI) mg/kg (dw) C2 1004727 5.098 0.298 4.9* i = : 5 
Cr(VI) mg/kg (dw) C2 1004728 5.193 1.680 29.5* - - : - 
Cr(VI) mg/kg (dw) C2 1004729 5.714 3.205 54.8" - - - - 


* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 


Quality Control Summary - NIST 2701 Matrix Spike / Matrix Spike Duplicate / Matrix Spike Triplicate 


Analyte Units Batch Sample ID Spike Conc MS Result Recovery RSD 
Cr(VI) mg/kg (dw) C2 1004729 18.70 10.00 53.1* 5.7 
Cr(VI) mg/kg (dw) C2 1004729 16.61 8.615 51.4* - 
Cr(VI) mg/kg (dw) C2 1004729 21.10 12.18 57.4* - 


* The recovery is below the established control limit of 75%; please see narrative. 
Note : True value for the matrix spike calculated using the mean value for Method 7199 in Table A2 of the NIST 2701 CoA 
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Quality Control Summary - Matrix Spike / Matrix Spike Duplicate 


MSD 

Analyte Units Batch Sample ID SpikeConc MSResult Recovery SpikeConc _ Result Recovery RPD 
Cri(Ill) mg/kg (dw) C3 1004730 5.370 0.722 7.5 5.274 0.540 4.2 56.6** 
Cr(VI) mg/kg (dw) C3 1004730 5.306 4.633 81.3 5.189 4.710 84.6 4.0 
PbCrO, mg/kg (dw) C3 1004730 7300 6136 84.1 7193 6206 86.3 2.6 
Cr(VI) mg/kg (dw) C3 1004731 5.291 4.079 74.2* - - - - 
Cr(VI) mg/kg (dw) C3 1004732 5.375 3.571 64.8" - : - - 
Cr(VI) mg/kg (dw) C3 1004733 4.979 0.236 4.1* - - - - 
Cr(VI) mg/kg (dw) C3 1004734 5.073 2.269 43.7* - - - - 
Cr(VI) mg/kg (dw) C3 1004735 5.335 2.765 50.0* - - - - 


* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 
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Quality Control Summary - Matrix Spike / Matrix Spike Duplicate 


MSD 
Analyte Units Batch Sample ID SpikeConc MSResult Recovery SpikeConc Result Recovery RPD 
Cri(Ill) mg/kg (dw) C4 1004736 5.427 1.234 3.9 5.191 0.782 -4.7 2064** 
Cr(VI) mg/kg (dw) C4 1004736 5.391 0.828 -3.6* 5.374 1.016 -0.2* 182.9** 
PbCrO, mg/kg (dw) C4 1004736 6857 5257 76.6 6969 5258 75.4 1.6 
Cr(VI) mg/kg (dw) C4 1004739 5.110 1.050 -1.6* - - - - 
Cr(VI) mg/kg (dw) C4 1004742 5.122 8.149 91.8 - - - - 


* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 


Quality Control Summary - NIST 2701 Matrix Spike 


Analyte Units Batch Sample ID SpikeConc MSResult Recovery 
Cr(VI) mg/kg (dw) C4 1004739 15.39 1.221 0.6* 
Cr(VI) mg/kg (dw) C4 1004742 17.57 17.45 79.7 


* The recovery is below the established control limit of 75%; please see narrative. 
Note : True value for the matrix spike calculated using the mean value for Method 7199 in Table A2 of the NIST 2701 CoA 
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Quality Control Summary - Historical Calibration Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
0.050 0.051 102.9 
0.050 0.054 107.6 
0.050 0.064 127.3 
0.050 0.061 121.9 
0.500 0.507 101.3 
5.000 5.039 100.8 
25.00 25.03 100.1 
0.050 0.054 108.9 
0.050 0.055 109.7 
0.050 0.059 118.0 
0.050 0.056 112.0 
0.500 0.506 101.1 
5.000 5.091 101.8 
25.00 24.96 99.8 
0.050 0.057 113.5 
0.050 0.061 122.8 
0.050 0.069 138.0 
0.050 0.063 125.4 
0.500 0.537 107.4 
5.000 5.1114 102.2 
25.00 24.97 99.9 


All results are reported in ug/L 
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Quality Control Summary - Historical CCV Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 4.660 93.2 
5.000 5.049 101.0 
5.000 5.079 101.6 
5.000 5.254 105.1 
5.000 5.259 105.2 
5.000 5.021 100.4 
5.000 5.312 106.2 
5.000 5.175 103.5 
5.000 5.242 104.8 
5.000 5.102 102.0 
5.000 5.159 103.2 
5.000 4.568 91.4 
5.000 4.899 98.0 
5.000 4.881 97.6 
5.000 4.848 97.0 
5.000 4.968 99.4 
5.000 4.914 98.3 
5.000 4.947 98.9 
5.000 4.845 96.9 
5.000 5.030 100.6 


CCV = Continuing Calibration Verification 
All results are reported in ug/L 


Hexavalent Cr Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


Date: May 11, 2010 


Report Generated by: Ben Wozniak 
Applied Speciation and Consulting, LLC 


Quality Control Summary - Historical Second Source Standards 


Cr(VI) True Cr(VI) Measured Percent 
Value Result Recovery 
5.000 5.495 109.9 
5.000 5.107 102.1 
100.0 95.38 95.4 
5.000 4.932 98.6 
5.000 4.706 94.1 
20.00 20.30 101.5 
5.000 5.029 100.6 
100.0 107.2 107.2 
5.000 5.369 107.4 
5.000 5.557 111.1 
5.000 4.986 99.7 
5.000 5.474 109.5 
5.000 5.445 108.9 
5.000 4.546 90.9 
5.000 4.900 98.0 
5.000 4.756 95.1 
5.000 4.507 90.1 
5.000 4.157 83.1 


Second source standard = Cr(VI) Blank Spike (from 3060A Extraction) 
All results are reported in mg/kg 


Quality Control Summary - Historical Matrix Spikes 


Ambient 
Cr(VI) Conc. 
0.061 
0.178 
0.132 
0.083 
0.039 
0.053 
0.110 
0.021 
0.029 
0.233 
0.096 
0.049 
0.148 
0.073 
0.318 
0.153 
0.086 
0.034 
0.050 
0.095 
1.025 
1.131 
3.448 


Hexavalent Cr Results for the Missouri Department of Natural Resources 
Contact: Michael Stroh 


MS Spike 
Conc. 


5.094 
5.102 
5.169 
5.388 
5.377 
5.472 
5.355 
5.227 
5.148 
5.147 
5.324 
5.098 
5.193 
5.714 
5.306 
5.291 
5.375 
4.979 
5.073 
5.335 
5.391 
5.110 
5.122 


Report Generated by: Ben Wozniak 


Date: May 11, 2010 


Applied Speciation and Consulting, LLC 


MS 


Measured 
Result 


0.411 
3.364 
2.992 
3.547 
0.173 
0.421 
2.818 
0.673 
0.525 
2.691 
2.871 
0.298 
1.680 
3.205 
4.633 
4.079 
3.571 
0.236 
2.269 
2.765 
0.828 
1.050 
8.149 


All results are reported in mg/kg 


MS 


Recovery 


6.9 
62.4 
55.3 
64.3 

2.5 

6.7 
50.6 
12.5 

9.6 
47.8 
52.1 

4.9 
29.5 
54.8 
81.3 
74.2 
64.8 

4.1 
43.7 
50.0 
-3.6 
-1.6 
91.8 


MSD 


MSD Spike Measured 


Conc. 


5.220 


5.374 


Result 


0.440 


1.016 


MSD 
Recovery 


7.3 







MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 


Description of Shipment : 











Transfer COC to Applied Speciation and Consulting, LLC 











aa et a SLRO. SWRO bi | 










No. Of Containers: 













HS0, 
HNO; 
NAOH: 
SAGE 
‘4° C{None) 
Disinfected 


IL amber 
Cubitainer 

2 oz glass. Nalgene 
8 of glass. i eee "4 
VOA vial’ S00mL 
Encore 250mL 
Other: == 


Water 
Soil 
Organic 
He ‘Sludge. Ri 
Other: 



















Grab 
Composite 
Modified 
Other: 






















[°° ie ee her iain ale 
950 

























Date: Hexavalent Cr 6+ by EPA modified method 7199, FOC, pH, Percent Moisture, IL amber a. 720 0 mL, 
Grab Cubitainer’ eh 
04/06/10 . Composite 2 oz glass. ateine: 









Modified 
Other: 


| 


Hexavalent Cr 6+ by EPA modified method 7199, TOC, pH, Percent Moisture, 
ORP 


8 a2 glass® LE 
VOA vial ~___ 500mL 















Cubitainer 
2.oz glass:__ Nalgene 
S07 glass 12 
_VOA vial: .  500mL. 
" Encore’ Dsbiml 
Other? == : 
HLamber -__426-mL 
* Soil Cubitainer 
Organic’ |__ 2 oz glass: Nalgene. |. 
Shidge’ :.:) JS oz glass: 1L. 
Other: VOA vial __ S00mE 
Encore” 250mL Disinfected 
Others: 





















Hexavaleni Cr 6+ by EPA modificd method 7199, TOC, pH, Percent Moisture, | © | pH, Percent Moisture, 
ORP 






Grab 
Composite 


Date: 
04/06/10 
Modified 
For Lab Use-Only Flow pH Spec. Cond. : 
; 1617 


"PSG Ay li, 
A 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY CRDER TE [a a a a a 
Transfer COC to euApgtied Speciation and Consulting, 3, LLC ae!) 


x Shipped-Carrier: 
x Tape sealed and vite 
Hand Delivered 













re 












SERO. SWRO  WPP 






















Preserved 
H 2 SO $i 
HNO; 
NAOH 








Container 
— 120 mL 
























AL amber 
Cubitainer « 

2 oz glass Naigene 
8 oz giass ‘a iL fICL 
VOA vial _- 500mL t= 
Encore 8 250mL 


~ Hexavalent Cr 6+ by EP/ by EPA modifi ed method 7 199, TOC, pH, Percent Mc Moisture, 
ORP 







4° C(None) 
one __ Disinfected 
Be nth UE he Oph 
H,SO, 
HNO; 

NAOH 
HCL 

Def. 4° C(None) 
Disingected 



















2 oz glass Nalgene 
8 oz glass i L 
: vOa vial. 


















Cubitainer 
é oz ease, _ Mien 





~ Modified 















Other: vos vist ~~ S00mt, 
Encore —:250mL 
Other: = 













iL amber 
_ Cubitainer 

Deez glass Nalgene,’ 
8 oz glass IL 


“Hexavalent Cr 6+ by EPA modificd method 7199, TOC, pH, Percent Moisture, _ 26 mL 


ORP 












1004723 












Studge™ 


x Composite 
Modified 









‘Sample D 







For Lab Use Only Flow pec. Cond. [Tem Other: Other: VOA vial. 500mL 
Encore 25 OmL Disinfected 
Other: Other 












om ~, [Received By T° ae eee Time: 
CX, Se [S/o 


nae ce — 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 {573} 526-3315 MONR-FSS-003 {03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 
LABORATORY ORDER ID: 


Collector's Name: "Transfer COC to Applied Speciation and Consulting, we 
(Please Print) 





oo ‘: ae — SLRO—~SWRO ” &- 


tL amber “120 mL | 
1004724 it = Cubitainer ~~ 
2ozglass Nalgene 
8 oz giass = AL 
VOA vial ___ 500mL 
oe Encore. , oh 250ml, Be 
Other: Bp 
=~ [Bamber -. _ i20-mL 
* 1004725 j Cubitainer 
4 ani =. 2@zglass Nalgene 
Ls Sample B i d = [8 ozglass =. Ib. 
2. oii — VQA.vial ~_ 500mE,' pee 
= fncore ~~ 250mL 
Other: 
iLamber ——i20 mL 
Cubiiainer 
j .. 26z glass Nalgene: 
Modified ud c irr eg 8 oz glass’ ks 
Other: : ther: VOA vial 
"Encore 
Other: 


Samp eA 


Jee Cubitainer 
-::'2 oz glass Nalgene 
i 8 oz glass i 
VOA vial. 560mL. 
-_ 256mb 


elinquished By; Gf deaaie tho 
LLL DLA 


Relinquished By—~ 





MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 





LABORATORY ORDER ID: 


Description of Shipment 
x Shipped-Carricr: . 
x Tape sealed and initialed 


Hund Delivered _ 















[Collector's Name: Transfer COC to Applied Speciation and Consulting, LLC 































Affiliation: il 5, . ne . hs SLRO. + SWRO  WPP | 


No. Of Containers: 




















~ ‘|Date: [Hexavalent Cr 6+ by EP. by EPA modified method 7199, TO TOC, pH, Percent Moisture, | 
ORP 


I oa Sample or Lab Use On 
A 
‘haan eae Container Preserved 


a IL amber Sat H3;SO; 
fh Soil yp Cubitdiner HINO ; 

Organi¢ "2 02 glass Nalgene NAOH 

Sludge Saez glass iL ; HEL 
























Grab 
Composite 
Modified 


1@ 1004728 





04/06/10 










Sample A 





Other: VOAvial —_S00mi. {{ 4° C{None) 
Encore 250mE Disinfected 
Other: at 

EL amber ds 120- mi. 

fo Cbitainer 0 i 

2 oz glass“ Nalgene 

Sez giass ~~ AL 

VOA vial -— - 500mL 

Encore. ___ 250ml: 
























Grab 
Composite 
Modified 

Other: 

















Water 
Soil 
Organic 










Cubitginer ; 

2 oz glass ‘Nalgene 
 Sorglass Mh 
VOA vial —__500mL 
Encore ©. 250mL 


Grab 
Composite 
Modified 
Other: 














4° C(None)} 
Disinjected 

















ILamber 

_Cubitainer 

2oz glass Nalgene 

i Sozglass iL 

VOA vial <~500mt, 

Encore __250mL Disinfected 
Other: Other 


ee ef duane 4fufia FO At ee, ee ae 
———I 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 | (573) 526-3315 MDNR-FSS-003 (03/08) 


Hexavalent Cr 6+ by EPA modified method 71 99, TOC, pH, Percent Moistu pH, Percent Moisture, | 
ORP 





Date: —‘|F a 420 ml | 






04/06/10 



























MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 








LASORATORY ORDER ID: 


Description of Shipment 
















Collector's Name: Transfer COC to Applied Speciation and Consulting, LLC 


(Please Print) 
ne filiation: 












~ ESP re, ae ae en ~~ $LRO SWRO SWPP 








Foartab Ue oa Of Containers: 


















IL amber 120 mi 








Grab Cubitainer 
Composite 2 az glass Nalgene 
Modified 8 oz glass. AL 


Other: VOAY¥ial ___ 500mL 
Encore = 2250 mL 
Other: 


1L amber 




















Water 


















tints 











Grab f Soil». Cubitainer a da 
Compasite Organic 2 oz glass: Nulgene 
Modified Sludge az glass: =. AL 












Other: Other: 4° C(None) 


Disinfected 


VOA vial 500mi 
Encore = 250mL 
Other: 2 
iLamber 120 mc 










Hexavalent Cr 6+ by EPA modified method 7199, TOC, pH, Percent Moisture, 










ORP Grab Cubitainer. ' ‘ : 
Composite 2 oz glass Meizeiie 
Modified { Sezglass = AL 






VOAvial —_ 500mL 
Encore 250m 
Other: cag 

LE amber: 120:mL 
Cubitainer oe 4 
2 oz glass Nalgene 


Other: 


ForLab Use Only FTime: Flow Spec. Cond. ; 
1753 


Date: | Hexavalent Cr 6+ bs hy EPA modified method 7199, TOC, pH, Percent Moisture, 
1004735 
04/06/10 
Sample D 


ORP 
or Lab Use Only Time: Flow Cond, |Temp 
(215 


Relinquished By:i--~ "| Received By: Ais ben ~ 1Date: nes 
af (SHO 
macnn — = 
ie id a AE 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



















Grab 
Composite 
Modified 
Other: 










8 oz glass H, 


VOAvial __500mL [_{ 4°C(None) 
Encore _- 250mL Disinfecied 
Other: Other 




















MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 























s LABORATORY ORDER ID: 
ollector's Name: Transfer COC to Applied Speciation and Consulting, LLC [| ___ Description of Shipment 
(Please Print) } x Shipped-Carrier: Next 



















Affiliation: = ESP cae ‘NERO SERO +=SLRO.. SWRO WeP “Wx Tape sealed and initialed 
‘circle one DGLS ee: |) a ° Other: | Hand Delivered 
Sample — Ee 


~ [Date: ~ |Hexavalent Cr 6+ | by EPA mod EPA modified method 7199, 1 method 7199, TOC, pH, P pH, Percent Moisture, [| 
ORP 


a Oe ae a ies 


Hexavalent Cr 6+ by EPA modified method 7199, Percent Percent Moisture 


No. Of Containers: 



































LE amber 
Cubitainer 

2 oz glass — Nalgene 
if 8 oz glass Th 
PVOA vial. 500mL. 
Encore: _ 250mi 
Other: 
TL amber 
Cubitainer 

2oz.glass Nalgene 

8 07 glass iS 
VOA vial 500mL 


or Lab Use Onty (Time: Spec. Cond. {Temp. 1 
1245 | Encore 250M}, 


Nn es HE re Other: 


~ THexavalent Cr 6+ by EPA modified method 7199. Percent Moisture . -| TL amber 50m mE 
1004738 Grab i {.. Cubitainer 
04/06/10 Composite 7 2ozgiass Nalgene 
Sample c Modified 8 oz giass te 
: Encore 250mi: 
in , : eee) oes Other: a 4 


Date: [Hexavalent Cr 6+ t by EPA modified method 7199, TOC, pH, Pe EPA modified method 7199, TOC, pH, Percent Moisture, | pS tamber 120 mb | 
ORP Grab Cubitainer 
Composite 202 glass Nalgene 
Modified 8 oz glass IL 


For Lab Use Only [Cime: Flow Cond. | Temp Other: : VOA vial Boo "CL 
ae er err aie Fo 
, Other: - Other 
Relinquished 13 Reccived By: Date: Time: 
amis — alia Mie bars ec ts A 33 
in SITE i TE AC . ae, 
tn NE as AN 9 ONS | 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 _ MDNR-FSS-003 (03/08) 


H,SO, 
HNO ; 
NAOH 
HCL. 

4° G(None) 
Disinfected 












Grab 
Composite 
Modified 
Other: 


1004736 












04/06/10 
















Water 
Soil 
Organic 
~~ Sludge 
Other: 











9 1004737 














Sample B 






















































04/07/10 





























MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDEX ID:_ 
iption of Shipment 
to F N 





Callector's Name: 
(Please Print} ‘ 





Transfer COC to Applied Speciation and Consulting, LLC 






Affiliation: ESP = KCRO NERO  SERO  SLRO. SWRO  WPP 
—_DGLS UWP Other: 


j . or Lab Use Only 
} Sample Number ate Analyses — 
__| © lected | - = Container Preserved 


No. Of Containers: 




























LE amber 
Cubitainer 
2 oz glass. Nalgene 
8 oz glass IL 1 
KOA vial x 500mL 
Encore’ 250mi.: 
Other: <a 
Water iLamber —_120mL 
fSoit Cubilainer 


H;S0, 
HNO; 
NAOH 
HCL. 
4° C(None) 
. Disinfected 


120 mb 








Grab 

« Composite 
Modified 
Other: 





04/07/10 














Time: 


845 














"|Date: —_—s [Hexavalent Cr 6+ by E 














1 1004741 Grab 





04/07/10 < Composite Organi¢ 2ozglass Nalgene 
Sample B Modified Sludge 8.07 glass rf See 
Time: Other: Other: VOA vial __ 500miE- 














a Aneore 250mLE Disinfected 
P Other: Other. 
ILamber- 120 mi} 

Cubitainer 

2 ozglass  Naigenz 

8 oz glass iL 
VOA vial __ 500mE 
Encore _ 250ml. 
Other:. = : “eal 
ILamber 120 =) , 
Cubitainer 

2 oz glass _ Nalgene 





855 














Hexavalent Cr 6+ by EPA modified method 7199, TOC. pH, Percent Moisture, 
ORP 













Date: 






HNO, 
NAOH 
ACL 

4° CfNone} 
Disinfecteu 





04/06/10 












al - {ff ima Gia lial: 


Hexavalent Cr 6+ by EPA modified method 7199, Percent Moisture 














8 oz giass iL 


Cond. [Tem : : VOA vial 500ml 
rea __ 250mL 
baw 4% (Slo 





ar Lab Use Only 









sng ——————~earage— Relinquished By: Received By: —~— 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3318 MDNR-FSS-003 (03/08) 





MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDER ID: 
[Description of Shipment 












ollector's Name: 
he | Se a ee a eee ee 
Affiliation: ESP ea” Pian SERO SLRO SWRO WPP 

circle one, DGLS Other: Hand Delivered 


bar's 7 
2ozgiass Nalgene 


food Date: [Hexavalent Cr 6+ by E by EPA modified method 7199, Percent Moisture 
@ 1004744 Grab 
04/06/10 Composite 
Sample A Modified ae “=| 1 8 oz glass fee 
For Lab Use Only Time: Flow ; : : Other: all a .VOA vial’: ~_500mi: 
1640 | 


= Baeore - 250mL 
~  |Dafe: —s—fHex 





Transfer COC to Applied Speciation and Consulting, LLC 






































IL amber 
Cubitainer 


H;S0, 
HNO, 
NAOH. 
HCL 

4° C(None) 
Disinfected 


___ 120 mE 



















Other: 
iL amber 
Cubitainer 

2 azgiass Nalgene = 
8 oz glass an IL 
VOA vial — — 500mL 
Encore 250mL +4. 
Other: ye ss 
TL amber 
Cubitainer 

2 oz glass’ Nalgene 
8 oz glass IL 


Tre Pe eer e a ani | 
VOA vial 500ml 


Date: 
Encore mL 


Flow 
Other: 


~ [Date: 7 - = ILamber 120 mL. 
Grab i Cubitainer 
Composite i 2 oz glass Nalgene 

Sample D Modified 8 oz glass IL 


- Lab-Use Only Ee Spec. Cond. |Temp. Other: Other: : VOA vial —_500mL.[__ 4” C(None) 


Encore _ 250mL Disinfecied 
i Other: Other .: 
2 74 4 DIN Ut A 5 iD 
aaa Se a a 


MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 
















"120 mab 








Grab 
x. Composite 
Modified 

Other 






04/06/10 






















Water 
Soil 
Organic 
Sludge 
Other: 





Grab 
« Composite 
Modified 





















Other: 4° C(None) 


Disinfected 





















OKT 


Pc ey MISSOURI DEPARTMENT OF NATURAL RESOURCES Page | of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD D 2 


LABORATORY ORDER ID: 


Collector's Name: i 

Please Print Evy Wa nN CY, 

Affiliation: © (ESP7 =KCRO NERO SERO SLRO SWRO —-WPP 

circle one HWP Other: No. Of Containers: & 
Analyses 


Sample Sample For Lab Use Only 
Sample Number 
Collected Type Matrix Container Preserved 


Hexavalent Chromium , TOC, pH, ILamber __120mL|_H2S0, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mow, Al) : i Cubitainer HNO, 
20z glass Nalgene NAOH 
8 oz glass iL ACL 
VOA vial ___500mL |V_ 4° C(None) 
= / Encore 250mL Disinfected 
Hols | | Other: A 
a Hexavalent Chromium , TOC, pH, LL amber — 120 mL 
Percent Moisture, ORP, Total Metals (Fe, Mn, MowV, Al) i Cubitainer 
| CO aa 7 4-G-10 v 2oz glass Nalgene 
8ozglass IL 
VOA vial S0O0mL 
Encore 
Other: ha 
Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Moy, Al) j Cubitainer 


2ozglass Nalgene 
Modified 8 oz glass IL 


Other: : VOA vial ~_ 500mL 
Encore = 250mL 


Hexavalent Chromium, TOC, pH, ILamber __ 120mL 


Percent Moisture, ORP, Total Metals (Fe, Mn, MoyV, Al) i Cubitainer 


x_ Composite i 2ozglass Nalgene 
Modified 8 oz glass IL 


: Ce 
or Lab Use Only [Time: Flow pH Spec. Cond. [Temp. : VOA vial __ 500ml, 
ws Loo] [fe oan 
WRelinquished By: a ; Received By: ; : x Time: 
"Det h Pardetpe 


Relinquished By: Received By: 


MONR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


~_|Site/Study Name: Name: ~~ County: ~ 
Tannery Sludge Farm Fields Multiple 
— 


Sample Comment (briefly describe where and 1g how the sample was oe station number, sample type, etc.): 


Case cepa — sete SpRE™ FE DAT 


oo ang aiaseel ; eae 
: iy | [EPE (meters) 


| Ipporp._— 


—— ID: Soo Name: County: 
Tannery Sludge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Kren era 





—__ ILDPR Code: Code: 


i FEPA8 





Be FF 5 ee 
GPS Cooré inates (Record Coordinates in UTM Zone 15 NAD 83 Only) |___Accurac check one) _ i pam Reference ID: 


EEE meters) 255 


| |PDOP. | 





HWP: Michael Stroh Prercem MATES Spike s on ALL 
Sam PLES Lor Ges 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 Sou 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B? 2. 


LABORATORY ORDER ID:__| — 100¢IZ0CF 130609 





























































Collector's Name: 2 i Description of Shipment 

(Please Print jew pm CA NIN Shipped-Carrier: 

Affiliation: SP ens Bee SERO SLRO SWRO WPP Tape sealed and initialed 

circle one, DGLS Other: x Hand Delivered No. Of Containers: ZS 
For Lab Use Only 
Collected ee ae ae Type Matrix Container Preserved 
‘|Date: [Hexavalent Chromium , TOC, pH, iter ILamber __ 120 mL H,SO, 
oisture, ORP, Total Metals (Fe, Mn, Ws Al) Grab Cubitainer HNO; 






2o0z glass Nalgene NAOH 

8 oz glass oa LL HCL 

VOA vial ___ 500mL |’. 4° C(None) 
Encore 250mL Disinfected 
Other: ba A, 
IL amber ae 
Cubitainer 

20z glass Nalgene 
8ozglass IL 
VOA vial ___500mL 
Encore 


Composite 
Modified 


Other 


Flow Spec. Cond. | Temp. Other: : 
i as 


Date: Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 
Ce 


Organic 
Sludge 
Other: 

















or Lab Use Only 


bre ig” 



















Water 120 mL 





Grab 
Composite 
Modified 

Other: 













Organic 
Sludge 
Other: 

















Disinfected 
Other 
H,SO, 
HNO; 
NAOH 
HCL 
4° C(None) 
Disinfected 



















Date: [Hexavalent Chromium , 1 Chromium , TOC, pH, tti(i‘i—~™S pH, 
Percent Moisture, ORP, Total Metals (Fe, ee V, Al) 
co 










Grab 
Composite 
Modified 


Other: 


Cubitainer 

20z glass Nalgene 

8 oz glass © 7 IL 
VOA vial ___ 500mL 
Encore 





















Hexavalent Chromium , TOC, pH, Water 
Percent Moisture, ORP, Total Metals (Fe, ee V, Al) 


ad 













Grab 
Composite 
Modified 


Cubitainer 

20z glass Nalgene 
8ozglass __IL 
VOA vial __ 500mL 
Encore ___250mL 







| cena | 44 40 


‘Sample D 


Organic 
Sludge 









Disinfected 
Other 










beltcne “7 MH 
Relinquished By: Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 

















MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample LD. Letter Site Description 


Facility ID: Site/Study Name: LDPR Code: 
Tannery Sludge Farm Fields __ Multiple FEPAS8 
Sample Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Sample Reference ID: 
__Ippop__| 
Facility ID: Site/Study Name: 
Tannery Slud: 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Rey Dur S 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only): 


ee Tannery Sludge Farm Fields 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


| Accuracy __(checkone) | Sample Reference ID: 
Sf prewmera| 3C 
|_PDOP___| 
|Site/Study Name: : LDPR Code: 
Tanne 


REMARKS: 
HWP: Michael Stroh 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3315 MDNR-FSS-003 (03/08) 








J 


pe ON MISSOURI DEPARTMENT OF NATURAL RESOURCES Page 1 of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD B 29 


LABORATORY ORDER ID:_ /00 £/2 0409 


ANNGEW Shipped-Carrier: 
sree SERO SLRO SWRO Tape sealed and initialed 
WP Others x_Hand Delivered _ No. Of Containers: % 


For Lab Use Onl 
_ en — ee Container Preserved 
~ |Hexavalent Chromium, TOC, pH, — ILamber __120mL|__H2S0, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 7 Cubitainer HNO; 
= Composite i 2ozglass Nalgene NAOH 
Modified 8 oz glass iL HCL 
Other: : VOA vial ___500mL 4° C(None) 
Encore ___250mL Disinfected 











Hexavalent Chromium , TOC, pH, eC 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab ; j Cubitainer 
Cr Composite i 2ozglass Nalgene 
Modified 8 oz glass Ne IL 
Other: in VOA vial 500mL 
Encore __250mL 


[Hexavalent Chromium, TOC, pH, Chromium , TOC, pH, é 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 7 Cubitainer 
cr , Composite i 2ozglass Nalgene 
Modified 8ozglass IL 
Other: 2 VOA vial ___ 500mL 
Encore __.250mL 
Pad 


~ ]Hexavalent Chromium , T Chromium , TOC, pH, pH, IL amber—~__ 120 mL 
Percent Moisture, ORP, Total Metals (Fe, Mn, ne V, Al) Grab 7 Cubitainer 
Composite i 2ozglass Nalgene 
Modified 8ozglass IL 
VOA vial __ 500mL 
Encore __ 250mL Disinfected 
Other: Dr Other 


bie: 


Received By 
Received By: 


MONA Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 





MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample I.D. Letter Site Description 


Facility ID: Site/Study Name: 
Tannery Sludge Farm Fields 


NAD 83 Only): | 
Orting 42 | _|EPE (meters) 


 TPDOP 


Site/Study Name: 
Tannery Sludge Farm Fields Multiple) 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


Job Code: 





_|Sample Reference ID: 


AVA 


: Michael Stro “eRe ORM Macroy CA (ees o~ Atl Sample 5 tose Cr 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Collector's Name: 5 
Please Print) \. € \\ Quan ow 
Affiliation: ESP) BER. Ree SERO SLRO SWRO WPP 


circle one Other: 


Sample Sample 
Sample Numb: 
| Collected Matrix 


]Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 
Ce ; Composite 
Modified 


Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, V, Al Grab 
a Composite 
Modified 
Other: 


Date: [Hexavalent Chromium , T Chromium , TOC, pH, tt—(‘:™S™S™S pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) Grab 
Cr Composite 
Modified 
Other: 


Hexavalent Chromium , TOC, pH, 

Percent Moisture, ORP, Total Metals (Fe, Mn, Cc V, » Al) Grab 
Composite 
Modified 


or = Use Only Flow pec. Cond. |Temp. : Other: 
ENO Is tobe re ee 
serials By: ~ [Received By: By: 


Relinquished By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 





Page I of 2 


49 


No. Of Containers: & 
For Lab Use Only 


Container Preserved 
ILamber _ 120 mL H,SO, 
Cubitainer HNO; 
2o0z glass Nalgene NAOH 
8 oz glass __ IL HCL 
VOA vial ___ 500mL | & 4° C(None) 
Encore 250mL Disinfected 
Other: bag, 

ILamber/ 120 mL 
Cubitainer 


2o0z glass Nalgene 

8ozglass IL 

VOA vial ___500mL |_A4° C(None) 
Encore __250mL Disinfected 


IL amber -*___ 120 mL 
Cubitainer 

2oz glass Nalgene 

8 oz glass = IL 
VOA vial ___ 500mL 
Encore _250mL 


Cubitainer 

2ozglass Nalgene 

8 oz glass = IL 

VOA vial. ___ 500mL | 

Encore __250mL Disinfected 
Other: Neve’ Other 





MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


Site/Study Name: 
; Tannery Slud 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


YARD “Dux S 
GPS Coordinates (Record Coordinates in UTM Zone 15 RAD. 83 Ont Je Sample Reference ID: 
‘oo ___[EPE (meters) 
__[ppopP 
Facility ID: Site/Study Name: : LDPR Code: 
Tannery Sludge Farm Fields Multiple FEPA8 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 
PREeeM SP SPIKE 
Dux = Ss PERFEe SRM SP TN TRIPLMATE 


Job Code: 


NJ10 








dinates i in ae Zol Sample Reference ID: 
es Ze z : 


ere ear) 
5! 


i Sane enero aaa 


| fere ters) | 
S20 


|Site/Study Name: i : LDPR Code: 
Tannery Sludge Farm Fields _ | (Multiple) _ FEPA8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc. ): 


PET Jes 


Accuracy _ check one |Sample Reference ID: 


| JEPE (meters) | xs C55 
IPDOP 


= PDOP 





REMARKS: — : 
HWP: Michael Stroh 


$f 
Paccew = Maney SPIKE oN AtL SAMPLES fee Cr 
PEzFoRMm SRM SpKE oN 1CO47AD WW TRIPLMATE Foy c,*6 


Job Code: 


INJ10 


TSFF 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











Ray Grn MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


nncwn 





Sasi SERO SLRO SWRO WPP 
WP Others 


" [Hexavalent Chromium , 7 TOC, pH, 
Percent Moisture, ORP. Total Metals (Fe, Mn, Mo, V, Al) 
Cc 


or Lab Use Only 


AbEA 
Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, ne V, Al) 


Date: [Hexavalent Chromium , TOC, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, A) 
Ce 


or Lab Use Only . 


Ao lp ea) 


- [Hexavalent Chromium , 1 Chromium , TOC, pH, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, Mo, V, Al) 
Cox 


Grab 
Composite 
Modified 
Other: 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Received ru 
Received By: 


2710 West Main, Jefferson City, MO 65109 


MONR Environmental Services Program 





(73) 526-3315 


Page 1 of 2 


Container Preserved 
ILamber __120mL 
Cubitainer 
2ozglass Nalgene 
8 oz glass mee IL 
VOA vial 
Encore 


Cubitainer 

20z glass. Nalgene 

8ozglass IL 

VOA vial ___ 500mL 4° C(None) 
Encore __250mL Disinfected 


Cubitainer 

2ozglass Nalgene 
8ozglass IL 
VOA vial __ 500mL 
Encore __250mL 


ILamber* 120 mL 
Cubitainer 

20z glass Nalgene 
8ozglass IL 
VOA vial ___ 500mL 
ad ___ 250mL 





MDNR-FSS-003 (03/08) 








MDNR Field Sheet and Chain of Custody page 2 of 2 


~__| Facility ‘ityID: Site/Study Name: 
_Tannery Slud 


GPS Coordinates (Record — ss UTM Zone 15 NAD 83 soy . or Reference ID: 


| |PDOP.__ 


Facility ID: Site/Study Name: County: LDPR Code: 
Tannery Sludge Farm Fields Multiple FEPAS8 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


YARO Dues 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Onl Accurac check one Sample Reference ID: 


552 


Facility ID: |Site/Study Name: ‘County: LDPR Code: 


Tannery Sludge Farm Fields __|_——__ (Multiple) EPA 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete. ) 


ABED put 


UTM Zone 15 NAD 83 Onl = Accuracy _ ‘check one a Sample Reference ID: _ 
Z 5 


| |EPE (meters S 
Tppop_| 35 





HWP: Michael Stroh Pe Ye WO fo 2 mw AK Lk iY CAKES 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 


Fon on MISSOURI DEPARTMENT OF NATURAL RESOURCES 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


Page | of 2 B25 


LABORATORY ORDER ID:__/0C f/ Z06$ 


ANNOYN 
ale sane JSERD SLRO SWRO WPP 





"Hexavalent Chromium , TOC, pH, pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, MogV, Al) Grab 
¢ Composite 
Modified 


Other: 


Hexavalent Chromium ,-FOG—pH; KH 
Percent Moisture, ; Grab 


Composite 
Modified 


Other: 


Grab 
Composite 
Modified 


Other: 


[Hexavalent Chromium , 7 TOC, pH, tsti‘:SC~S pH, 
Percent Moisture, ORP, Total Metals (Fe, Mn, he Al) Grab 


Composite 
Modified 


or = Use — Flow Spec. Cond. |Temp. Other: 
c 52 35 
Ab / y 5 3 J 
Relinquished By: Received By: Date: 
Amn {J *741 f— 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 








For Lab Use Only 
Container Preserved 

ILamber ___120mL H,SO, 

Cubitainer HNO; 

202 glass Nalgene NAOH 

8ozglass — IL ACL 

VOA vial ___ 500mL | 4° C(None) 
Disinfected 


Cubitainer 

2o0z glass Nalgene 
8 oz glass 

VOA vial 

Encore 

Other: 


ILamber _ 120 mL 
Cubitainer 


2ozglass Nalgene 

8ozglass IL 

VOA vial ___500mL || _ 4° C(None) 
Encore 250mL Disinfected 
Other: aa 

ILamber —_ 120 mL 

Cubitainer 

2o0zglass Nalgene 

8ozglass __ 1 L 

VOA vial ___ 500mL | 2 

Encore __250mL, 

Other: 


MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 





ee Reference ID: 


|_|EPE (meters)| < 
| [PpoP.__ Z C> 
LDPR Code: 


Sample Comment (briefly describe where and how the sane was collected, station number, sample type, etc.): 


or. 2 





Facility ID: | Site/Study Name: 


Tannery Sludge Farm Fields (Multiple) 


Sample Comment — describe where and how the sample was collected, station number, sample type, etc.): 


GPS Coordinates Record Coordinates i in UTM Zone 15 io NaD 83 Onl 


--erecmeer)| =O 


Facility ID: Site/Study Name: County: 'LDPR Code: Job Code: 


_____ Tannery Sludge Farm Fields | (Mulltiple) I EPA NJ10 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): , \4 TSFF 
GUY St Pet gure ae ees GET ties ee 


GPS Coordinates (Record Coordinates in Uin Zone . hie 83 onl  Reraraeh ea one Sample Reference 1D: 
ae i iy pa a 


EPE (meters) | 4 
|_ippop___| 21 


HWP: Michael Stroh Reese M Aan 


+¢ 
PECF CRW MarrPsn SPIKES ON jYI2G ancl WCO4HTET Fer CF 
PCoeeem GRM spieze ON 1COU739 Fy, C7 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 























MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 


LABORATORY ORDERDD: /004/3d09 





eee SERO SLRO 
DGLS HWP Other 


For Lab Use Only 
Container 
ILamber ___120mL 
Grab Cubitainer 
Composite i 2ozglass Nalgene 
Modified 8 oz glass a IL 
Other: : VOA vial __ 
Encore 250mL 
Other: — 
ILamber ___120mL 
Grab i Cubitainer 
Composite i 2o0z glass Nalgene 
Modified 8 oz glass -~ IL 
Other: VOA vial ___ 500mL 
Encore 250mL 
Other: _ 
[Hexavalent Chromium, 1 Chromium , TOC, pH, ILamber ___120mL 
Percent Moisture, ORP, Total Metals (Fe, Mn, = Al) Grab ] Cubitainer 
Composite i 2o0z glass Nalgene 
Modified 8 oz glass IL 


588597. i ec he aii { | ~ | sa = sot 
—e lw? Encore. ___ 250mL 
passe 4 


Percent Moisture, Grab 7 Cubitainer 
Composite j 2ozglass Nalgene 
Modified 8 oz glass = IL 
Other: : VOAvial __ 500mL 
Disinfected 
Other 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 











MDNR Field Sheet and Chain of Custody page 2 of 2 


Sample Comment (briefly describe where and how the Fuple was collected, station number, sample type, ete. ): 


SU AT eeplz 


GPS Coordinates (Record Coordinates in UTM Zone 15 NAD 83 Only 
|| EPE (meters) 


| _[ppor. || 
LDPR Code: 


Sample Comment (briefly describe where and how the ean was collected, station number, sample type, etc.): 


eed Repl 3 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, ete, 


SU, wicuc — 


REMARKS: 
HWP: Michael Stroh 


| 742 
vearorm MarRu spiteb on co GAR for ¢,+4 
petecem Sem GAIKE Ee (od hg 





MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (873) 526-3315 MDNR-FSS-003 (03/08) 






























MISSOURI DEPARTMENT OF NATURAL RESOURCES Page I of 2 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD BR AD 


LABORATORY ORDER ID: __/UC4 /2005— a 


Shipped-Carrier: 
























SLRO SWRO WPP 


Tape sealed and initialed 


x Hand Delivered No. Of Containers: Z | 


Sample Sample For Lab Use Only 
Sample Number Analyses 
Collected Type Matrix Container Preserved 


ILamber __120mL H,SO,4 
Cubitainer HNO; 
2ozglass Nalgene NAOH 
8 oz glass _/L HCL 
VOA vial -___ 500mL 4° C(None) 
Encore 250mL Disinfected 
Other: = 
IL amber 
Cubitainer 
2o0zglass Nalgene 

































Grab 
x Composite 
Modified 


Other: 















Date: Hexavalent Chromium ,-FOCpHt” VAs 
lana y. Lae Percent Moisture, @RP>-FotatMetals-(Ee_Mn, Mo, V, Al). _ 


__ 120 mL 







Grab 
x Composite 





































mple B Modified 8 oz glass IL 
or Lab Use Only VOA vial ___ 500mL [| 
— Encore ___250mL 
EE tt al Other: 
|Hexavalent avalent Chromium, TOC, pH, Big (Y ILamber __ 120 mL 
Percent Moisture, ORP, Tatal. Metals (Fe, Mn, Mo, V, Al) Cubitainer 
x Composite 2o0z glass Nalgene 
Sample C, Modified 8ozglass IL 


Other: 


as a ll ll a ite il | | 


+ 7 
or Lab Use Only 





VOA vial __ 500mL 
Encore 250mL 
Other: — 
IL amber 
Cubitainer 

202 glass Nalgene 

8 oz glass IL 
VOA vial __ 500mL 
Encore 250mL 
Other: aa 







__ 120 mL 





Grab 
x Composite 
Modified 













Disinfected 
Other 









Received By: 
Received By: 


MDNR Environmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 














MDNR Field Sheet and Chain of Custody page 2 of 2 


i ‘|Site/Study Name: = (County: LDPR Code: : 
Tannery Sludge Farm Fields Multiple 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


OU lel 


__|EPE (meters 
_PpoP 


Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc.): 


_ Siwy CeEPrLiat&e 





| EPE (meters 


| | [PDOP 
‘Site/Study Name: 


Tannery Sludge Farm Fields (Multiple) 
Sample Comment (briefly describe where and how the sample was collected, station number, sample type, etc. ): 


|_|PDOP 
LDPR Code: 


~ FEPA8 


GPS Coor inates Record Coordinates in UTM SN ss Accuracy check one) | Sample Reference ID: 
ee ees: or > =" Re sae i 4 * ys a EPE meters | 
|_IPDOP 


HWP: Michael Stroh 
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APPENDIX C 
Field Notes and Photo Log 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton and DeKalb Counties, MO 


102 Location __ UA inne He (yp: pate “/-1S—°f 
Project / Client WY © & »— Fur race Cwe 


| 5 Minny “S | Souk dee bride 


- p\es 
Af ? 23 #2 
(Wey 
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fo 4 
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ie <iy A 
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= ia Cc 
SS a ib, 
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Location pate 4-610 103 


Project / Client [aanery Sludac (on ™\ fie Id§ 
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- petm pe 





Date 4-6-0 
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1104 Location 
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106 Location 


Date 





Project / Client __& 


1O 


4. a's 
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Yared SUs JS immer 
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Team No. 


SOIL SAMPLE LOG 
TANNERY SLUDGE FARM FIELDS SITE 


Missouri 
Department of 
Natural Resources 


© 
6 












a 
, fore. 
Cc 4 


WA. Vol Upland + 





Comments 





Putwe |, 
) 





SWilow asslavd be road tree har 





Name 


4 sus 


Sa 
¢ afield uv A. Seen 
ef 
3 Sus 
' Qe pl. 1 Uniterm Yao 
oo. 2 | — 
. 


ma be upland 
| 
€ 
| 
O.i DECI CAC } 
- 
{ 


Collector’s 


Time 
Collected 


= 





| a] 3/8 by " 
a 


—™ 


z 
cr 5 ~~ aoe = = - = - N 


Date 
Collected 
4-6-0 





Sample ID 


(sug dcell #.# 
ot 

c ; 

4 
lea 
|| 4387 | 
j— 
a ae te 
‘cana 
Has ca 
Rien 
a 
ae: 
ae 
eee 
las eae 
eel 
alent 
minal 
errereteatinatal 
janes 
eect 


— 





Team No. 


SOIL SAMPLE LOG 
TANNERY SLUDGE FARM FIELDS SITE 


Missouri 
Department of 
Natural Resources 
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Team No 


SOIL SAMPLE LOG 
TANNERY SLUDGE FARM FIELDS SITE 


9 Department of 
Natural Resources 


Missouri 








W) Mow Crop 


we 


Comments 
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SQ 
1S F “Ty 
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a § & & kK KRA SESE GB 


ms N o v wo o ~ o fo) oO rc N ” —s wo © ~ «o fo] So 
rr SFr SOS Or OY OSE Solel N 


Collector’s 
Name 








Date 
Collected 








Sample ID 
SUgridcell #.4 





Parce 





Photograph 1 
Tannery Sludge Farm Fields Site 
Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 254. Background 
Yard 


Photograph 2 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 251, SU 144. 


Background farm field. Evenly 
sloped upland soybean field. 


Photograph 3 
Tannery Sludge Farm Fields Site 
Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 251, SU221. 
Background farm field. Evenly 
sloped fallow field with slight 
slope bordered by treeline. 





Photograph 4 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 251, SU 409.5. 
Background farm field. Just 
north of SU 409 across gravel 
road. Uniform looking pasture 
with slight slope. 


Photograph 5 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 251, SU 387. 
Background farm field. 


Soybean field, uniform upland 
near gravel road. 


Photograph 6 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 251, SU 387. 
Background farm field. 
Soybean field, uniform upland 
near gravel road. 





Photograph 7 
Tannery Sludge Farm Fields Site 
Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 221, SU 162. 
Target farm field. Uniform corn 
field with little topography. 
Selected for triplicate SU QC 
samples. 


Photograph 8 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 221, SU 162. 
Target farm field. Uniform corn 
field with little topography. 
Selected for triplicate SU QC 
samples. 


Photograph 9 
Tannery Sludge Farm Fields Site 
Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 353. 
Background residence Andrew 
County. 





Photograph 10 
Tannery Sludge Farm Fields Site 


Photo taken 4/6/10 by 
Michael Stroh, 
DEQ, HWP, SPF 


Location ID 353. 
Background residence Andrew 
County. 
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L# 


253 PARCE 





TANNERY SLUDGE FARM FIELDS PROJECT 
RESIDENTIAL YARD FIELD SHEET 


LOCATION ID 


” 
D 
ra 

— 5 
os 

ES 
Cy 

aa 
ch 
a2 
a 

oz 














Sample Numbers Used: 
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Location ID #: : 5S iS Parcel # 


Owner Contact Information: 
Owner: 


Physical Address of Property Sampled 
(Street, City, State, Zip): Ov 


Mailing Address (if diff): 
Phone 1: __~ Phone 2: 


Owner Occupied? Yes UO No 0 
Name(s): 
Phone I: 


Number of Residents: Children Under 6 yrs? Yes 00 No UO 
Well Present? Yes 00 No 0 Well Depth (f6) 
Well Shared? Yes 00 No 0 Well Age (yrs) 
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Physical Address of Property Sampled 
(Street, City, State, Zip): 

Mailing Address (if diff): - 

Phone |= : Phone 2: 


Owner Occupied? Yes YU No 0 * 
Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 


Phone |: Phone 2: 


Number of Residents: a Children Under 6 yrs? Yes 00 
Well Present? Yes X10 Well Depth (ft) 
Well Shared? Yes 00 Well Age (yrs) 


Latitude, Easting: 


Physical Description of House/Property: 
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Comments: 


Permission to Sample Granted Verbally By: On (date): 
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Owner Contact Information: 
Owner: 


Physical Address of Property Sampled 
(Street, City, State, Zip): 





Mailing Address (if diff): 


Phone 1: Phone 2: 


Occupant Contact Info (fill-out only if not owner-occupied): 
Name(s): 
Phone 1: Phone 2: 


Number of Residents: Children Under 6 yrs? Yes 00 No 0 
Well Present? Yes 04 Well Depth (f6) 
Well Shared? Yes 00 Well Age (yrs) 


Latitude, Easting: Longitude, Northing: 


Physical Description of House/Property: 


Comments: 
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Tannery Sludge Farm Fields Site | 


December 17, 2009 Andrew, Buchanan, Clinton, and 
DeKalb Counties, Missouri 

Dennis Stinson, Chief Pre-CERCLIS Site Screening 

Superfund Section Reference DHSS, 2009 

Hazardous Waste Program 

Missouri Department of Natural Resources 

P.O. Box 176 


Jefferson City, MO 65102-0176 


Re: Department of Health and Senior Services recommendation for a screening level for 
hexavalent chromium in drinking water for the Tannery Sludge Farm Fields site. 


Dear Mr. Stinson: 


The Department of Health and Senior Services (DHSS) received a request from the Department of 
Natural Resources (DNR) to provide a recommendation for a screening level for hexavalent chromium 
in drinking water, as part of the ongoing Tannery Sludge Farm Field (TSFF) site investigation in 
northwest Missouri. Upon review, DHSS recommends a level of 0.3 micrograms per liter (ug/L, also 
known as parts per billion or ppb) as a health protective screening level for hexavalent chromium in 
drinking water. Sampling concentrations found below this level are not expected to be a potential health 
concern. Sampling concentrations found above this level do not necessarily indicate a public health 
threat is present, but that further evaluation may be needed. 


A screening level such as this combines scientific information on a chemical’s toxicity and known 
health effects with conservative factors of potential exposure in order to be considered health-protective, 
even for sensitive groups, over a lifetime. Some background of the derivation of this recommended 
drinking water screening level is provided below, 


Since April 2009, DHSS has been working closely with DNR, the U.S. Environmental Protection 
Agency — Region VII (EPA-RVII), the Agency for Toxic Substances and Disease Registry (ATSDR) 
and other agencies to address whether hexavalent chromium in sludge used as fertilizer at northwest 
Missouri area farms is present in the environment at a level that is of a public health concern. As part of 
the effort to assess the presence and levels of hexavalent chromium in farm fields, DHSS staff recently 
worked with EPA staff to develop a health protective risk-based screening level for farm field soils at 
the TSFF site. That farm field soil screening level incorporated the most recent health studies on the 
toxicity and cancer potential from oral exposure to hexavalent chromium. 


There is currently an established EPA Maximum Contaminant Level for total chromium in drinking 
water of 100 ppb. This is the federally enforceable standard for drinking water that considers human 
health as well as technical and economic feasibility. In addition, ATSDR has established a chronic 
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Environmental Media Evaluation Guide (EMEG) value for hexavalent chromium in drinking water 
of 10 ppb (child) or 40 ppb (adult) to be protective of noncancer health effects. However, neither the 
MCL nor the EMEGs consider the carcinogenicity of hexavalent chromium via the oral route that was 
examined in a recent National Toxicology Program (NTP) study. 


A recent study in animals has shown chronic ingestion of hexavalent chromium to be associated with 
cancers of the mouth, tongue and intestines. The study published in 2008 and sponsored by the NTP 
provides dose-response data sufficient to derive a chronic oral cancer slope factor for quantitative cancer 
risk calculations. We have confidence in the suitability of this study for our purposes because it was 
designed and carried out specifically to answer questions of ingestion of hexavalent chromium 
compounds. Furthermore, EPA-RVII staff previously identified draft or final oral cancer slope factors 
based on this new information from several sources, including the EPA-Office of Pesticide 

Programs (OPP) and New Jersey Department of Environmental Protection (NJDEP). When calculating 
the farm field soils screening level previously, instead of making a determination as to the relative 
appropriateness of each slope factor, the EPA-OPP oral cancer slope factor of 0.79 (mg/kg/day)! was 
chosen because it was the most conservative (health protective) of the identified slope factors derived 
from the 2008 NTP study. 


The attached table shows the calculation for the recommended hexavalent chromium drinking water 
screening level of 0.3 ppb, using the EPA-OPP slope factor. This is most consistent with the calculation 
of the farm field soil screening level. In addition to using the EPA-OPP oral slope factor, this 
recommended screening level also accounts for recent evidence that hexavalent chromium may have a 
mutagenic mode of action, which would mean that early life exposures may have greater potential for 
risk. While the choice to account for a mutagenic mode of action is very conservative, this use is 
consistent with the calculation of the farm field soils screening level and increases our confidence that 
the calculated screening level is health protective. 


The NJDEP oral cancer slope factor of 0.5 (mg/kg/day) has since been approved by EPA Office of 
Solid Waste and Emergency Response as an appropriate Tier III toxicity value. If not for the previous 
decision to use the EPA-OPP slope factor, the NJDEP factor would likely be the choice. Therefore, for 
comparison purposes the table also presents the results of using the NJDEP slope factor to calculate a 
drinking water screening level. As you will see, there is very little difference between the two 
numbers (0.3 ppb vs. 0.4 ppb). 


For developing screening levels, a target cancer risk for risk management decision-making is normally 
set within the range of 1 x 10" (1 in 10,000) to 1 x 10° (1 in 1,000,000). The recommended screening 
level is calculated at a 1 x 10° excess lifetime cancer risk level. Because screening levels do not 
identify health threats per se, but that further evaluation of the chemical and pathway is needed, 

a 1 x 10” screening level is appropriately protective. Also, because several conservative assumptions 
are used to account for uncertainties in the screening level development, the true risk may be lower than 
the calculated risk, so the 1 x 10° level may provide greater protection than 1 excess cancer in 100,000 
exposed individuals. 


Although a 1 x 10° screening level would be an order of magnitude more conservative at 0.03 ppb, it is 
our understanding from discussions with staff both at DNR and EPA-RVII that current drinking water 
laboratory analysis technology cannot reliably detect concentrations of hexavalent chromium in drinking 
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water at that low level. Therefore, a screening level set below the 1 x 10° level would not be useful for 
making public health determinations because there could be little to no good empirical data produced to 
make such a determination. Additionally, there is some concern that even the | x 10° screening level 
of 0.3 ppb, and more likely a screening level at 1 x 10° of 0.03 ppb, may be within a range of naturally 
occurring background levels of hexavalent chromium in groundwater. Although there is no evidence of 
this currently at the TSFF site, chromium may occur in different valence states in the environment, and 
it is a real concern for other metals such as arsenic. Conversely, a level set at only a 1 x 107 would be 
less appropriate for “screening” than it would for other decision-making. 


Therefore, the recommended drinking water screening level of 0.3 ppb hexavalent chromium is believed 
to be protective of public health and consistent with the previous recommendations at the TSFF site. If 
you have questions, please contact Jonathan Garoutte of my staff at (573) 751-6102. 


Sincerely, 


Cherri a 


Bureau of Environmental Epidemiology 
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Ce: Julieann Warren 
Ron King 
Don Lininger 
Kelly Schumacher 


Denise Jordan-Izaguirre 
Sue Casteel 
Alan Parham 
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l[Andrew, Buchanan, Clinton, and 
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August 4, 2009 Pre-CERCLIS Site Screening 
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VIA FACSIMILE 


Shelley A. Woods 
Attorney General's Office 
207 West High Street 

P.O. Box 899 

Jefferson City, MO 65102 


Re: Keystone Pipeline ROW Sampling -- Chromium 
Buchannan, Clinton, Caldwell Counties 


Dear Ms. Woods: 


Confirming earlier conversations and on behalf of Keystone Pipeline, we are pleased to 
enclose the chromium test results recently done along those cultivated portions of the 
right-of-way (ROW), 


As you recall, there was concern, albeit very remote, that leather tannery sludge 
containing chromium may have been applied to cultivated farmland in the three subject counties. 


Out of an abundance of caution, Keystone elected to do chromium testing along the 
ROW and further agreed to share the results with the state. Samples were taken of cultivated 
farmland where possible, but some portions of the ROW were flooded, or otherwise unsafe to 
sample due to field conditions. 


The results are summarized in the attached letter report dated July 31, 2009. As always, 
please call with any questions. Thank you. 


ly yours, 





ce: R. Stout, MDNR 
F. Hackmann 
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July 31, 2009 


Mr. John Evans 

Mr. Frank Hackman 

Sonnenschein, Nath, and Rosenthal LLP 
One Metropolitan Square 

Suite 3000 

St. Louis, MO 63102-2741 


Subject: Keystone Pipeline 
Summary of Soll Samples with Chromium V! — Sampled May, 2009 


Dear Mr. Evans and Mr. Hackman: 


In response to your request, attached is a table summarizing hexavalent chromiurn concentrations i 
the soll samples taken from cultivated areas along the Keystone Pipeline right-of-way in Caldwell, 
Clinton, and Buchannan counties, Missouri. The table indentifies those concentrations of hexavalent 
chromium (chromium Vi) detected in soil samples above the laboratory reporting limits. However, all 
detected samples above the reporting limits were all below the most conservative USEPA Regional 
Screening Level (RSL) of 230 mg/kg. If you have any questions, please contact us at (970) 493-8878. 


Sincerely, 
rf * : | = 
Lt fi Golomb fies lsat. 
Dennis Alexander Janie Castle 
Senior Geologist Project Coordinator 
Enclosure 
ce: Jean Decker (AECOM) 

Jon Schmidt (Trow) 


Buster Gray (UE) 
Jim White (TC) 


Keystone Pipeline Summary of Soil Samples with Chromium Vi Concentration Above Reporting Limit - May 2009 
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Keystone Pipeline Summary of Soil Samples with Chromium Vi Concentration Above Reporting Limit - May 2009 
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| t-2071%1 | 8.10.09 | 775.8948351 | 776.0407577 | 396308717 | -94.52625189 | MO-CL-2071 | MO/Clinton TO 
| CL-207e1 | 610.09 775.9754065 | 776.2226735 | 39.53023633 | -94.52208588 | MO-CL-2073 | MO/Clinton TT 
776.2226735 | 3963056492 | -94.52462012 | MO-CL-2073 |] MO/Clinton PT 
| ci-207ew3 | 8.10.09 | 776.5040251 | 776.6187991 | 39.82033051 | -b45150952 | MO-CL-207a [| MO/Clinton [56 
Pci-207avs | s.10.09 | 776,5040251 | 776.6167991 | 39.6293596 | -9451652071 | MO-CL-2074_[MOVCiinton | oae TS) 
| ct-2074e1 [5.10.09 | 776.6301671_| 776.853a58S | 39.6292798 | -94.51330698 | MO-CL-2074_ [| MO/Clinton TT 
776.6301871_| 776.8538585 | 39.62931788 | .94.51422223 | = MO-CL2074_ | MO/Clinton | 
|_clzo7awh | 5.10.09 | 7779984327 | 778.1377091 | 39.62655451 | -04.48605719 | MO-CL.2078 [| MO/Clinton | 
MO-CL.2078 | MO/Ciinton ff 
MO-CL-2078 | MO/Clinton | | 
CL-20781 MO-CL-2078 | MQ/Ciinton [7 oes os 
|__cl.2o7raw2 | 5.10,08 | 778.2527532 | 778.5571846 | 3962616006 | 0448149005 | MO-CL-2078 | MO/Cinton | | 
| cuzovaas [5.10.09 | 778.2527532 | 770.5571846 | 396262789 | -94.483017568 | MO-CL.2078 —[MO/Clinton 
| ci.2o7o#1 [6.7.09 | 77a.76s65i6 | 779.7a56ui4 | 39.62303962 | -94.45609223 | MO-CL-2079.0000 |  MO/Clinton [| 
CL20g3#1 | 5.809 | 780.4705746 | 780.7626163 | 39.62277555 | -94.44212122 | MO-CL-2083 | MO/Clinton [| | 
CL2063¢2_ [| 5.809 | 780,4705746 | 720,7626163 | 3962253992 | -94.43960161 | MO-CL-2083 | MO/Chinton PT 
Ci-2085#) | 6.8.00 | 780.7778397_| 7811434824 | 39.62250836 | -.94.49646556 | MO-CL.2085 [| MOVClinton | | 
|__Ci:20ssa2 [5.809 | 7a0777a3e7 | 781.1434824 | 3962220827 | 9443933593 | MO-CL-2088 | MO/Cunton | TC 


Ci-20a6#1 | 5.8.09 | 781.1556972 | 7814139066 | 39.62227341 | -34.43023246 Mo-CL2086 [MO/Clinton [ 
783.1556972 | 7814139066 | 39.62732788 | 9442875884 [ MO-CL-2086 | MO/Ciinton | | i 
CL-20863 §.8.09 78).4201669 | 7815874681 | 39.62197858 | .94.42339207 MO-CL-2086 [| MO/Cinton | 






|_ci-208e#1 | 5.8.09 __|_782,5303096 | 782.628)485 | 39.6190082 | -94.40433288 | MO-CL-208H | MOVClinton J 
|_C-2090#3 | 5.8.09 | _783.1473988 | 7832447483 | 39,.6186991) | -94,39304405 | MO-CL-2090_ | Movciinton 
783.2424837 | 783.4724234 | 39.61844785 | -9438937436 | MO-CL-2090 | MOClintlon [PT 
|_ct-2090%2 | 5.800 | 783 2424837 | 789.4724234 | 39,.61854242 | -94.3090635 | MO-CL-2000 | Mo/ciinton [TY 
|_Ct-2090¢4 | 5.809 | 7B3.4934246 | 789.6447193 | 30.07825989 | 04 s85an85a | MO-CL-2000 —[MO/Ciinton 

CL-209241_| 5.6.00 __'|_7a3.649685 | 783.7ou1759 | 3961808641 | -94.gu390039 | MO-CL-2092_[MO/Clinton 
|_ci-2oue#| | 5.809 | _784.9600798 | 785.2922782 | 3981593107 | -94.35855227 | MO-Ci-2098 | MorClinton 
| cio) | 5809 | 7as.473232_ | 785.4415058 | 3961531296 | -94 35405804 | MO-CL2101 | MO/Clinton fT 
|_cL21o1w2 | 5.809 | _785.4sa9837 | 785.6499) | 3961457597 | -94. 34821668 | MO-CL-2101 | MO/Ciinton 
}__cL2102z#1 | 5.8.09 | 785.6059337 | 785.904047 | 39.61404868 | 9434413132 | MO-CL-2102 | Ma/Clinton J 
| clawev2 | 5.8.09 | 785.0711308 | 7861947385. | 39.61321051 | -94.33771304 | MO-CL-2102 | MO/Clinton 
|} cu2i0%3s | 5809 | 785,9111306 | 786.1947385 | 3981333034 | -94.33938023 | MO-CL2102 | MO/Giinton TT 
|_cr-21ozva | 5.809 | 785.9711306 | 786.1947385 | 3961371922 | -94.3a19356 | MO-cL2102  [ MO/Clinion [OT 
|_CL2tosa) | 5909 | 786 1977453 | 726.9895206 | 3961274247 | -94.93530677 | MO-CL-2j04_[MO/Clinton fT 
|_cu2ioav2 [5.909 | 786 jorrass | 7063845206 [3981269468 [94 93452432 | MO-CL-2104 | MO/olintag | 
|_ck210s85 5.6.09 | 7063979331 | 786.4366¢39 | 39.61237711 | -04,39331704 | MO-CL.2104 | Mo/clinton PT 
|_—_Si-2ioses | 5.909 | 786.44 | 786,6125063 | 39.6r261692 | -94.33335827 | MO-CL-2104 | MOiClinton [| 
|_cr2tosea | 5909 | 7e644 | 705.6125063 | 3961213709 | -passogesse [ MO-cL-2104  [ Mo/Clinton [TC 
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Keystone Pipeline Summary of Soil Samples with Chromium VI Concentration Above Reporting Limit - May 2009 











Gonoentration 
Above 
Reporting 
Limit (mg/kg) 





Collected ((D) 







CL-2107#1 787.331621 ; 
CL-2107#2 787.331621 | 787.6471833 | 3960990781 | -94.31589119 MO-CL-2107 







|__ 59.09 | 787.7698354 | 7879029865 | 39.60831808 | -84.30730521 | MO-CL-2100 | MO/Ciinton | 
[| 5.9.09 | 787.8857282 ~84.306 13484 0.63 
MO-CL2116 






— 

sl 

CL-210783 5.9.09 787.331621 | 787.6471833 | 39.60968956 | -94.31390246 MO-CL-2107 Marciinton [Yt 
; a 

Ss? 











Mmorcintion fT 


CLeiziwi | 59.09 | 7914074314 | 7016117206 | 3060171854 | a4 2424n4e7 | MO.CL-2121 | MOrClinton [ 
| 04 2410468) | MO-CU2t21  [ Moiciimton fT 
















1_f 69.09 | 793,1114447_ | 703.1404927 | So booo7tae [0421102205 | MO-CL2126 | MO/Ciinion 
j_ci2ie7ey [5.9.09 | 793.1580673 | 793.44807e2 | 39.s0900432 | 8421130085 | MO-CL-2v27 [MO sClinton 
|_ck2i27#2 | 5.9.09 | 793.4880673 | 7934469792 | 39.59889303 | -94.20920365 | MO-CL-2127 | 

|_$9.09 | 7931580673 | 733.4489792 | 3959969275 | 9420646032 | MO-CL-2127 | MO/Ciintan 











| CA-2127#1 [5.13.09 | 

| CA2i27H2 | 513,09 

|_CA-2126#1 | 5.13.00 | 793.68s0689 

| CA-2t2eH2 [6.13.09 | 793.7929664 | 7940728492 | 39,59770071 | -94.19916032 | MO-CA-2128 | MO/Caidwel [OT 

| CA-zizeas | 5.13.09 | 793,7929664 | 7o4072R492 | 3o.507618a | -94.19737179 | —MO-CA-2128 [| MO/Cadwed | TC 

|_cA-212604 [5.4309 | 793.7926064 | 754.0728492 [30.59757724 | 941962205 | MO.CA-2)28 | MO/Caldwek | | Cid 

| OA2i2e05 | 5.1309 | 79a.t0saga7 | 7542000846 | 39.s9742370 | -saio2i3077 | MO.CA-2128 [| MO/Caawon | Ti 

| CA-2i2zeHs | 5.1300 | 794.1038937 | 7942989846 | 39.59733162 | -s4 19088714 | MO-CA2128 | MO/Calawell [|i 

|__CA-212981 | 5.19.09 

|__cA-2i2gH2 | 5.13.09 

| CAatzes [S309 

| CA 21204 | 5.13.09 | 
[5.13.09 | 
| 5.13.09 











34 } 
| _794.3033232 | 794.4083462 | 39.59723184 | -9478950588 |  MO-CA-2129 | MO/Caldwoll | 
| 7944316680 | 794.8816459 | 3e.s9707179 | 0418587538 | MO-CA2i29 | Mo/Caltwet | 
|_794.4316688 | 704210459 | 3959603803 | 9418250279 | MO.CA2i20 | MO/Caldwal | 

794.4316688 | 794.0616459 | 39.59666043 | .o4.reoaTag7? | MO.CA2120 | MO/Caldwell [OP 
| 795.91678685 | 7961588028 | 39.59380014 | 9415912494 | MO-CA-2134 | MO/Caldwell [OP 


CA-21 
CA-21 


5 






| $.13,09 

| 6.33.09 

| 5.33.09 | 799.9874251 | 800.1a96498 | 3958414441 | -34.00475603 MO.CA2144 | MO/Caldwoll [OT 
CA-21 | _513.09 | 799.9874251 | 800.1435498 | 39.5839568 | -94.0855174 MO-CA-2144 | MO/Caldwel | |] 

| 5.13.09 | ; 

| 5.13.09 

| 5.13.00 | 






| 800,1654039 | 800.5059613 | 3958353802 | -94.07996616 | MO-CA-2145 | MO/Caldwe | 
|_800.1654039 | #00.5059613 | 39.58333802 | -s4.07998618 | MO-CA2145 | MO/Caldwon | 
| 800.1654039 | 800,6050613 | 3958275364 | -94.078000a8 | MO-CA2Ia7 | MO/Caidwel | 

| 5.13.08 | 800.586412 | B00.7688144 | 3959229521 | -Ba.0Td7ag72 [| MO-CA21a8 | MO/Caldwel | 
Caziaewe | 5.13.08 | 900586412 | 8007688144 | 3958223521 | -94.07478972 | MO-CA2148 | MO/Calawen [OT 
CA-2151#1 | 5.15.09 | 801.442884 | 801.5306453 | $9.5a087222 | -94.05760868 | MO-CA-2151 | MO/Caldwell_ | 


}__5.1h0g | 0021876891 | no2207729 | a0.s7e36114 | 94 04s4523 | MO-CA2153_ | MO/Caldwe PO 
|__ 5.13.09 | 802,3442882 | 802.4974673 | 39.57912043 | -94.0420096 | MO-CA-2153 | MO/Caltwal JO 
|__ 5.43.09 | 802.3442882 | 802.4974573 | 39.57885321 | -p40408e153 | MO-CA2153_ | MO/Calawal [OT 
CA.215681 39.5 | -94,0226594 |  MO-Ca-2156 | MO/Caltwel [OT 
30.57eua0e4 | 9402180599 | MO-CA-2156 | MO/Caldwoll | 
| 803.7599034 | : 











"2 
© 
an 
§ 
@ 
| 
g 
wy 
= 
= 
EB 
LS 
oa 
o 
bad 
@ 
4 
3 
| 
x 
) 
a 
‘ 
2 
: 
~ 
= 
2 
a 
> 
~ 
° 
re 
by 













: 


[_39.57912943 | 
|_89.57885321 | -94, 

| _39.5768504_ | 

|_ 5.14.09 | 30.57683064 | 
CA2 15901 B03,7599034 | 4040042684 | 3957577612 | 9401407799 | MO-CA.2169 | MO/Caldwol [J 
CA2159%#2 803.7599034 | 8040042684 | 39.67557683 | -94.01273255 | MO.CA216a | MO/Caldwel | 
Caate2i | 514,09 | _804.253555 | 904.4145366 | 3957473764 | -94.00650563 | MO-CA2162 | MO/Caldweh [TT 
| __ 5.14.09 | 804,255555_| 804.4145386 | 3957457820 | -G4.00506149 | MO-CA2162 — [ MO/Caldwen [TT 
CA21830) | 6.14.09 | 8045905804 | Bod 7627263 | 39.67394682 | oa.90n6dtSe | MO-CA-2163 [7 MO/Caldwou [7 
CA2 | 5.14.03 | 804.5985004 | 804.7627263 | 3957271901 | -93.99823728 | MO-CA2i6a —[ MO/Caidway [PT 
CA2i65H1 | 5.14.08 | 804.9318037 | 805.2824231 | 39.57317a08 | -95.99405522 | MO-CA-2165 | MO/Caidwen [7 
CAzes#2 | 5.2009 | 804.9348937 | 805 2824231 | 39.57301483 | -93.99235258 | MO-CA-2165 | MO/Caldwoll [7 
}_cAzi6sKs | 5.20.09 | _Boasayee37 | B0S.2624231 | 39.67276358 | 95. 9ageqse |" MO-CA2165 | MO/Caidwen [ 
|_cA-21eeu) | s.2009 | 805.2835806 |” 8055240076 [3957260778 | eanerazsd |" MO-CA2t66 | MO/Caidwell [7 
|_cA-zisene | 5.19.09 | aos.2eaga06 | sos.s240076 | 39S7251566 | -03.9a5436as | MO-CA2i66 —[MO/Caidwel [OT 
|_cA-2167#1 | 5.20.09 | 805.5624366 | 805.7254005 | 39.57223981 | -93.9815a545 | MO-CA-2167 | MO/Calgwal [OT 
Mo/Caldwe) | 
B05,7674167 | B05.9240228 | 395710346 | -93.9785683 | MO.CA.2167 _[ MO/Caldwell [| 
Bo5.9249228 | 39.57180444 | 93.97897188 | MO-CA2t67 | MOiCaldwell [OT 
|_cAzie7as | 5.14.09 | 805.927462 | e06.0660373 | 39.57160321 | 93.97562021 | MO-CA2167 | MOiCaldwall [OT 
|_cAzie7ws | 5.20.09 | _805.927462 | eoe.csso379 | 3a.s7isaasa |" 93074283 | MOCA2I67 | MO/Caidwen [| 
806,0975619 39.67145597 | -93.97170454 [MO.CA2168 | MO/Caldwal | 
|_CAgveowe | 5.20.09 |" 806.0076619 | aoe. 37 | 30.5712376 | -93 96906405 | MO-CA2166 | MO/Caldwel [| 
|_ca-aieeea | 5.20.09 | a06.oa7seia [806.37 |" a9.5710%088 | -9sge7e367 | MO-cA2ie8 | Molcaidwen [| 
| cA-2igeua [5.2009 | Boe.a2at0s7 | Boes7i707s |" 39.s7ouri4 | -93.98543693 | MO-cA-2168 | MO/Galdwet | | 
Cazisoey [5.1409 | 806.5763502 39,87066741 | -93.96303256 |__MO-CA-2169 | MO/Caldwe [TT 
|_CA2170H) | 5.14.09 | 806 5763502 | 806.9340021 | s9.s7o3KREs | -9a.95992786 [| MO-CA2t70 | Mo/Camiwur [| 
|_CA2I7e | 5.14.09 | |_#08.9340021 | 3987020349 | 9395807605 [| MO-CA-2zi7) | MO/Caldwo [| 
| 807,0782113 | 3957004528 | -93.9seacng4 | MO-CA2i7t | MO/Cuidwe 
| 8070782113 | 39,56987767 | -93.95547273 | MO-CAzi71 | MO/Galdwe [OT 
| 807.9628258 | 39.86096077 | -95.9355946 | MO-CA2174 | Mo/Caldwot [Ti 
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Keystone Pipeline Summary of Soll Samples with Chromium VI Concentration Above Reporting Limit - May 2009 


























Concentration 
Above Roponing Limit 
Collected (ID) hangnids pening (mg/kg) 
Armiit (mg/kg) 


| 807.9643063 | BoB.0875765 | 39.56¢a6301 | -93.93728516 | MO-CA2I74 | MOvCaldwen JT 

808.4975178 | 39.86737377 | -93.93183267 | MO-CA2176 | MO/Caldwe! [TO 

CA-217642 | 6.14.09 | goa. 2850532 [ B0a.s975178 | 395671206 | -93.93042472 MO-CA2176 | MO/Caidwoh | | Cd 

CAB 76HS 6085260681 | 808.6274678 | 39.56099502 | -93.92753014 | MO-CA2176 | MO/Culdwuil [| 
631 






|__CA.2174#2 | 

|__CA-2176#1 | 

|_CA-217682 | 

|_CA2176H3 | 1 

|_cAa2tz7w1 | 5.14.09 | 8086316825 | 400440403 | 39.56646745 | -93.92403443 | MO-CA2177 — [ Mo/Caldwel [TT 
| _ca-zivBet | 5.14.09 | 808.6316825 | 609440403 | 39.56584076 | -93.92120648 | MO-CA-2178  [MO/Caldwol [OT 
|_ca-2i7e#2 [5.14.09 | apa.63r6a25 | p09.440403 | 39.56623065 | -93.918435a2 | MO-CA.2178 [| MOICaldwon_ | 
|_cA2i7ov1 | 5.15.09 | aos-45063e4 | B09ba1s885 | 39.663343 | -o3 a1024505 | MO-CA2179 | MO/Caldwan [TT 
|_cA 21808) | 5.15.00 | 809,643498_| 809.6a06647 | 30,56331608 | -03.91001360 | MO-CA.2180 | MO/Culdwall [| 
| cAzteiw1 | 5.15.08 | 809.6531648 | 800. B930304 | 39.56311582 | -05.90776199 | MO-CA2101 | MO/Caldwel PP 
|_ CA2isiw2 | 51509 | aog6s3ye48 | poo.ng30394 | s9.5é2a90a9 | -93.905sta71 | MO-CA2tai |" MOVCaldwe [| 
|_cA2ies#i [5.15.03 | 810.1585079 | ai0.s601959 | 3956207123 | -oa.a9ee9a6 | MO-CA2ve3 | Morcaldwel [J 
|__CA21BaH2 | 
|__CA 218343 | 
| CA-2189H1 | 
|_CA-219081 | 
|_CA-21901 | 





| 61509 | 610,1555079 | 810.6601953 | 39,5610607 | -03,89563076 MO-CA2163 | MOlCaidwal | TY 
CA 218303 §.15.09 810.1856079 | 8105601953 | 3956152302 | .03.8928908 MO-GA-2183 MO/Caldwe 





810,8729856 | 8106486794 | 39.56135719 | -93,8007334 |  MO-CA-2183 | MO/Caldwal | | 


| 811.6877177 | 511,7515281 | s9.55az7067 | -93.87050035 | MO-CA.2188 | MO/Caldwew [| 
|__ 5.15.09 | 12.1285308 | ar23271747 | 39.55751351 | 93.ea21388 | MO-CA2189 | MO/Caldwel_ 
Ca2190N1 | 5.16.09 | 8121285306 | 8129271747 | 30.58739993 | -93.86076101 | MO.CA-2190_ | MO/Calowol [| 
CA219e1 | $16.09 | 812,8906116 | 812.9770575 | 39.65633192 | -93.84839982 | MO.CA-21e9 | MO/Caldwell [OT 

| __ 5.15.08 | 812.98058a6 | 813.0803339 | 3955639695 | .99.84585537 | MO-CA2194 | MO/Caldwall_ [| 
sav2_| 5.15.09 | 813.0820897 | 813.1368562 | 39.55594283 | -93.84460709 | MO-CA2194 | MO/Caldwell [OT 


CA2194.0001#1| 5.10.09 | 813.2225734 | 813.s21952 | 39.65616638 | -93.84098904 | MO.CA-2194.0001 [7 MO/Caldwal [fT 
CAv2194,0001#2] 5.18.09 | 813,3506073 | 813.4191723 | 39,55515464 | -99.a4009259 | MO.CA-2104.0001 | MO/Calawe | 
CA-2194,0001K3] 5.1809 | 813.5365205 | _613.6774385 | 39,55825428 | -93.as4ag7aa | MO-CA-2104.0001 | MO/Caldwall [Of 
1 | 5.12.00 | 813.6789346 | 813.8908348 | 39,55524657 | -93.83392353 | MO-CA2195 | MO/Caldwel | 
| __ 5.18.09 | 673.6789346 | 813.8908348 | 39,55512871 | -sa.e3r74267 | MO-CA2195 | MO/Caldwell [Of 
| 5.18.09 | 813.0759244 | 519,9680808 | 3955453275 | -95.a2993459 | MO-CA2196 | MO/Cuidwail [| 
| _ 5.18.09 |] 813979174 | 8147351222 | 3955435007 | -93.82051267 | MO-CA-2196 | MO/Caldwail | 
| 5.18.09 | ata.7atva_| 814.7351222 | 3955418437 | -03.82712489 | MO-CA-2107 | MO/Caidwe fT 
| 5.1a.03 | 843.979174 | 814,7351222 | 3955316275 | -93.81809768 | MO-CA-2197 | MO/Caldwen [OT 
|__ 6.18.09 | b14.7975229 | 815 2447267 | 39.55207305 | -93.8j42535 | MO-CAzi9a |" MoiCaldwe PT 
[39.5517 1085 | 
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|___ 5.18.09 | |_815.2447287 | 3955218452 | 

3955171085 | -93,80570415 | MO-CA2198  [ MO/Caldwal TT 

|__ 8.18.09 | 815.3714497 | 815.43640316 | 30.55139084 | -B3.8028615 | MO-CA-2200 | MO/Calawell [OT 
| 5.18.09 | 875.4961916 | 815.7551066 | 39.55090152 | -93.79899172 | MO-CA-2201 | MO/Caldwe [OP 
|__ 5:18.09 | 815.4961916 | at5.7551086 | 3955061027 | -937988a5K6 | MO-CA2201 | MO/Calwen [zr a7 
| _ 5.18.09 | 818.7576453 | 6159074181 | 39.59028I49 | -93.79988873 | MO.CA2202_ | MO/Galdwo | 

[_ Morcaldwel [fT 

Notes; 


mg/kg = milligram per kilograr 
Bold = Detected Concantatlon Above the Laboratory Meparting Lint 


D 
= 


[99,n0849706 | WOCAzI9e | MO/Geldwon | | 
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MO-CA.2202 





2 





Aaa 


Fr, 


Sue Viale 


é 4 ‘ SIGE, 7 


STATE OP MISSOURI Jeremiah W, Vay) Nixon, Governor « Mark N. Templeton, Director 
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MEMORANDUM 


DATE: May 13, 2009 


TO: Mr. Chris Nagel, Chief 
Compliance/Enforcement Section 


Solid Waste Management Program 
Gor 


FROM: Dan Norris, Environmental Specialist a on) 
Solid Waste Management Program ge 


SUBJECT: — Solid Waste File Review, Northwest Missouri Tannery Sludge Investigation 


On April 29, 2009, the Solid Waste Management Program (SWMP) initiated a review of 
information on file that pertains to tannery sludge generated at the Blue Side Companies. The 
review is in response to an ongoing investigation by both the Department of Natural Resources 
and the EPA into an alleged increase in tumors in the Cameron, Missouri area. Tannery sludge 
containing Hexavalent Chromium has been alleged to have been spread across farms in 
northwest Missouri and has been disposed of in at least 4 landfills in the area. The information 
below provides a brief summary of the data encountered during the solid waste file review. 


Findings of Review 


Analytical Data 
A lab report in 1973 indicated total Chromium concentration of 8600 mg/kg for the sludge 


material. A lab report in 1974 indicated total Chromium concentration of the sludge material to 
be 3333 mg/kg of which 2586 mg/kg was Hexavalent Chromium. In 1975, DNR recommended 
that the pH of the sludge be raised to reduce the Hexavalent Chromium portion to Trivalent prior 
to disposal. This, however, was not a requirement. In 1977 analytical results of the sludge filter 
cake indicate 1.07% total Chromium. 


A limited study was conducted regarding sludge disposal from the St. Joseph City Wastewater 
Treatment Plant (adjacent to the tannery). In 1978 a letter from the University of Missouri- 
Columbia indicated that they did not have concern about Chromium levels in the City 
Wastewater Sludge as to plant uptake. However the memo states that other metals which could 
be in the sludge should be studied in greater detail. We did not locate any analytical results of 
chromium from the City Wastewater Sludge. The above study appeared to focus on plant 
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toxicity, rather than total metals concentration in the sludge, which would be more relevant with 
regard to the inhalation pathway we are currently investigating. 


In 1975, Blueside hired Research Advisory Service, Inc. Lab to analyze the tannery sludge 
material. The samples were analyzed by both colorimetric and atomic absorption methods for 
Hexavalent Chromium. The colorimetric method indicated 0 ppm Hexavalent Chromium, while 
the atomic absorption method indicated 1780 to 4500 ppm Hexavalent Chromium. The lab 
stated that they felt the atomic absorption method results were inaccurate. 


In 1978 an analysis of the Blueside Filter Cake indicated Chromium concentrations of up to 
1.01% total Chromium. 


In 1982 an analytical report of chrome tanned shavings indicates the shavings contain 3.68% 
Cr203. This result was used on a Special Waste Disposal Request in September 1982 and the 
Chromium was identified as Trivalent Chromium. 


In 1984, a Special Waste Disposal Request for a Calcium Sulfate and Grease Mixture from the 
Chromium recovery process indicated a pH of 3.7 


A DNR inspection in 1986 at Wheeling Disposal refers to low pH soils in areas where tanning 
wastes were spread. 


1989 analytical data from land application records indicates total Chromium concentrations up to 
0.2652% 


Tannery Process Changes 
In 1978, a letter from Emcon stated that there has been a recent change in the process at the 


tannery- A chromium recovery system and de-watering system recently became operational. In 
early 1981 Blueside explained that they were planning to install a Chromium precipitation 
process to reduce the chromium concentrations in the sludge. A DNR memo in June of 1982 
referred to recent process changes at the tannery, but does not specify what they are. A February 
1983 DNR memo states that the process has been changed to remove Hexavalent Chromium 
from the sludge. 


Regulatory Changes 
Data reviewed in the files indicate that around 1980 the United States Environmental Protection 


Agency (EPA) drafted a rule change affecting tannery waste. The change de-listed tannery 
waste from the federal definition of hazardous waste, provided certain criteria were met. Some 
of the criteria required the tannery waste to contain exclusively (or nearly exclusively) Trivalent 
Chromium. The Solid Waste Management Program (SWMP) has not researched this rule and 
does not have additional data regarding possible changes to this rule after 1980. 


Wheeling Disposal Landfill, Amazonia, MO 
Blueside waste was sent to Wheeling Disposal landfill between (possibly prior to) 1975 and 


1984. In 1975, an official DNR permit was issued to Wheeling Disposal to accept Blueside 
Sludge. Blueside sludge was experimentally blended with soil at the Wheeling Disposal landfill. 
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This practice resulted in extensive odor problems and DNR terminated the authorization of this 
practice in 1976. However, Wheeling Disposal continued to land apply sludge at the landfill 
near Amazonia until approximately 1982. At times, the Blueside waste was stockpiled at the 
site. In 1986, a DNR inspection referrs to low pH in the soil in areas where tanning waste has 
been spread as a reason for the site lacking grassy vegetation. In 1988 an inspection of the 
landfill indicated erosion on the special waste disposal trenches. Wheeling Disposal operated as 
an industrial waste disposal site for numerous industries and is now a Hazardous Waste Registry 
site. 


Piegon Hill Sanitary Landfill, St. Joseph, MO 
The Piegon Hill Sanitary landfill accepted tannery wastes periodically, according to a site 


characterization (hazardous waste registry site report). No data has been located to know the 
specific years tannery waste may have been sent to this site. However, this landfill ceased 
accepting waste around 1977. Piegon Hill accepted a variety of other industrial wastes during its 
operational life and is now a Hazardous Waste Registry site. 


Galloway Enterprises, Inc. Landfill, Bethany, MO 
Blueside waste was sent to Galloway Enterprises Landfill from late 1982 to 1985. The landfill 


was used for disposal of sludge when weather or crop conditions precluded Blueside from using 
the land application sites. In December 1982, Galloway Enterprises was granted DNR approval 
to accept up to 150 tons per day of Blueside waste in a separate, dedicated disposal trench. This 
appears to be due to the fact that the St. Joseph Sanitary Landfill was temporarily denied the 
ability to accept the special waste, since the City did not have a dedicated sludge disposal area 
ready at the time. In February 1983, Harrison County officials met with DNR staff. Harrison 
County was concerned about the sludge going into a landfill in their county. A DNR memo 
regarding the meeting states that a process change at the tannery has removed the Hexavalent 
Chromium and that the waste is not considered a hazardous waste. 


City of St. Joseph Sanitary Landfill, St. Joseph, MO 
Blueside waste was sent to the St. Joseph Sanitary landfill between 1981 and Present. The City 


of St. Joseph requested permission in 1980 to accept Blueside Tannery Sludge. DNR explained 
that although the EPA may de-list the material so it is no longer considered hazardous waste, the 
City must still provide for a plan to manage the sludge as a special waste and provide for a 
dedicated disposal area. The concept of requiring the sludge to be disposed of in dedicated 
special waste trenches was for two main reasons: 1) To minimize the possibility of a landfill fire 
converting Trivalent Chromium to Hexavalent, and 2) To minimize the possibility of the landfill 
environment creating conditions favorable to create undesirable reactions which could leach 
metals out of the sludge or cause other problems at the landfill. 


In March 1981, DNR granted approval to use a portion of the landfill for Blueside Sludge 
disposal. This area appears to be the south sludge disposal area, though this has not been 
confirmed. 


In late 1981 DNR received plan sheets for the Blueside disposal area at St. Joseph Sanitary 
Landfill on the northwest corner of the St. Joseph Sanitary Landfill. DNR denied a special waste 
disposal request for leather shavings in October 1982, citing odor concerns and again citing the 
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need for a dedicated disposal area. After 1983 the landfill was primarily used for disposal of a 
calcium sulfate/grease solution and as a backup disposal site for when weather or crop conditions 
precluded Blueside from using the land application sites. In 1984, St. Joseph requested 
permission to add shavings and trimmings to the disposal area to help absorb liquids in the 
sludge. 


In May 1984, DNR issued an approval letter for trench disposal of Blueside waste at the landfill, 
It is unknown where this cell is. In December 1984, a set of plans was received for the north 
trench disposal site. 


In February 1987 a revised plan was received for the Blueside Landfill in the northwest corner of 
the St. Joseph Sanitary Landfill. The plan mentions the following quantities of waste generated 
at Blueside: ; 
Shavings/Trimmings 120,000 pounds/week 

Pretreatment Sludge 196,000-406,000 pounds/week 

Calcium Sulfate from Cr Recovery 60,000 pounds/week 

The plan indicates that normally, pretreatment sludge is hauled to one of several DeKalb and 
Buchanan County Farms for land application and that 2-3 week stockpiles of sludge may be kept 
at such farms. The landfill was approved to accept chrome tanned leather shavings, hide 
trimmings, calcium sulfate and grease from the chromium process. The plans include a special 
waste leachate pond. The area appears to be part of the north sludge trenches at the landfill. The 
plan was approved May 1987. The landfill had intermittent problems covering the waste 
material adequately, as the material was spongy in consistency and could cause excavation 
equipment to become stuck. 


In 1990, DNR approved co-disposal of tannery sludge with normal municipal solid waste at the 
landfill. Sludge volume is not to exceed 10% of the daily intake of solid waste. It appears the 
landfill has continued to accept tannery sludge in this manner since this date. 


In 1995 there is a brief mention of the Blueside leachate pond overflowing during a DNR 
inspection. The overflow was repaired before DNR staff left the site. 


In 1998 the City requested permission to close the Blueside leachate pond. The City states that 
the Blueside trenches are no longer used. Approval to close the pond was given by DNR in 
September 1998. A clay cap was required to be constructed over the former leachate pond. 


A cursory review of groundwater monitoring records at the facility did not raise immediate 
concern about chromium contamination in the groundwater from the landfill or special waste 
disposal areas. 


Land Application Sites (Non-landfill 

There is no information in the file to confirm or deny land application of the sludge material 
prior to 1973. No data was located prior to 1981 regarding land application of the sludge 
material on sites other than the above landfills. In 1981, a news article indicated that Blueside 
would like to make a commercial fertilizer out of the sludge. 
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On August 17, 1983, the Clean Water Commission of DNR issued an approval letter to allow for 
land application of Blueside Sludge. The letter approves application of 5-8 dry tons/year/acre. 
The letter established limits for the following parameters: 

Total Nitrogen 4.6-5.3% 

Total Cadmium 0.7504 mg/kg 

Total Chromium 3379-7685 mg/kg 

Total Solids 24% 


A DNR letter from October 1983 approves three proposed sludge storage sites as follows: 
Jack Pierce Farm: E 1/2, Sec. 29, Bloomington Twp., Buchanan County, Missouri 
Peterson Farms: Sec. 3, Sherman Twp., DeKalb County, Missouri 

Peterson Farms: Sec. 12, Sherman Twp., DeKalb County, Missouri 


In December 1985, a complaint was received from Ms. Crockett regarding one of the land 
application sites. The site is described as the N % of the SE 4 and the SE % of the NE % of Sec. 
16, Township 56, Range 36, Buchanan County, Missouri. Ms. Crockett alleges odors, family 
allergies, and eye problems both with family and livestock, all of which she attributes to the 
sludge spreading. Ms. Crockett explained that she felt Blueside had added lime to the batch of 
sludge which was spread for the DNR in an effort to reduce odors. No violation was noted from 
the inspection. 


In April 1986, a complaint was received from Mr. McQueen. He alleges that farmers are 
receiving $125/acre to land apply the Blueside Sludge. Mr. McQueen is unhappy with the State 
response and feels the State is not addressing problems he alleges the Blueside Sludge land 
application is causing. An EPA letter in November 1986 responds to another citizen complaint 
(Mr. Taylor) about the land farming practice. The letter acknowledges that tannery wastes are 
not considered hazardous wastes and states that Blueside pretreatment sludge is land farmed. 


A 1987 plan indicates that normally, pretreatment sludge is hauled to one of several DeKalb and 
Buchanan County Farms for land application and that 2-3 week stockpiles of sludge may be kept 
at such farms. Normally generated quantities of waste can be found under the St. Joseph 
Sanitary Landfill heading above. 


In 1993 a letter from Blueside indicated their desire to blend sludge from another facility “Worm 
_ Farm” with their own sludge. The sludge would be land applied along with the Blueside sludge. 
Analytical data from Blueside indicates the other sludge passed TCLP testing. 


City of St. Joseph Airport Property 


No data suggest that tannery waste was directly applied at this property. However, sludge from 
the City’s Wastewater Treatment Plant was to be applied on this property, according to a 1979 
news article. If high metal levels were present in the wastewater or sediments flowing into the 
treatment plant, sludge from the plant may have contained elevated levels of those metals. It is 
unknown if any other properties were utilized by the city for land application of its wastewater 
treatment plant sludge. 
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Questions Compiled From Review 


DN/It 


Does St. Joseph SLF use any kind of Alternative Daily Cover (ADC)? The potential for 
blowing dust from the tannery sludge should be investigated if it is determined the sludge 
poses a risk from becoming airborne. 

Should a field investigation be conducted at the special waste disposal areas at any of the 
4 St. Joseph area landfills to ensure the cap is in good condition in order to minimize risk 
of blowing dust from sites? 

Wheeling Disposal used tannery sludge as a cover material. Did the City of St. Joseph 
ever use the sludge or a sludge mixture as ADC? 

Does St. Joseph City test wastewater sludge and did they in the past? Where is St. Joseph 
WWTP sludge disposed of? Is there a possibility it could contain elevated levels of 
metals from tannery wastewater? 

Should testing of the soil/sludge be conducted at the airport, land application sites, or 
landfills? 

Is any information available to indicate sludge land application on farm fields prior to the 
process changes at the tannery in the early 1980's? 


Missour| 
Department of 
eH Natural Resources 
Inspection and Sampling Summary Report 


St. Joseph Sanitary Landfill 
Permit #0102102 


Inspection/Sampling Date: May 21, 2009 (/nspection and sampling events were conducted simultaneously 
and began at 7°45 am with a site meeting and conchaited at 9:00 p m. with completion of sampling ) 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton, and 


Weather: Sunny, approximately 80° Fahrenheit 


DeKalb Counties, Missouri 





Operator: City of St. Joseph Pre-CERCLIS Site Screening 

Facility Contact Names: Bruce Woody and Hil! Blacketer Reference MDNR, 2009c 

Telephone #: (816) 253-9025 

Address: 9431 SOth Rd S.E 

City, State, ZIP: St Joseph, MO 64507 

County: Buchanan 

Location: 9431 SE Sith Rd., 7 miles south and 4 miles cast of St. Joseph, MO 

Regional Office: Kansas City Regional Office (KCKO) 

Program Offices: Environmental Services Program (ESP) and Solid Waste Management 
Program (SWMP) 


Inspectors/Samplers Names: Dennis Mullins (KCRO-solid waste), Jody Mayes (KCRO-water 
pollution), Alan Cortvrient (ESP), Ken Hannon (ESP), Pam Bos (ESP), Todd MeVicker, (ESP), Sean 
Counihan (ESP), Carter Tharp (ESP), Dan Norris (SWMP) and Chris Nagel (SWMP) 


Landfill Staff Assisting/Interviewed During Inspection and Sampling Event: Bill Blacketer and 
Delbert “Gene” Thorton 


Background: 


Due to recent health and environmental concerns over the proper management of tanning wastes 
generated by National Beef Leathers (formerly Prime Tanning and Blue Side Company), the Department 
conducted a multimedia inspection and sampling event at the St. Joseph Sanitary Landfill. The St. 
Joseph Sanitary Landfill is an active sanitary landfill that is currently receiving tanning wastes from 
National Beef Leathers. The landfill started accepting tanning wastes in 1981, This inspection and 
sampling event was conducted as 2 joint ¢ffort between the Department’s KCRO, ESP and SWMP staff. 


Activities: 


Imspection- A routine quarterly sanitary landfill inspection and a routine water pollution inspection were 
conducted by Department staff and followed standard inspection procedures, using established checklists 
and forms. The inspectors observed daily operations for compliance with water and solid waste laws and 
regulation related to the overall operation of the landfill as well as interviewed landfill staff and reviewed 
landfill records and documentation related to the current and historical acceptance, handling and 
processing of tanning wastes (tanning water treatment sludge and hide shavings consisting of scrapings, 
hair, grease, oil and fat). The facility is currently filling in phase (cell) 5. 
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The facility is working through the landfill permitting process to expand the landfill footprint between the 
current landfill boundary (phases/cells | and 3) and the Free Property to the south. If this expansion 
permit is approved, facility staff have indicated that it is their intent to pursue the removal of the waste in 
both the Wire Rope landfill and the South Sludge Disposal Area and to place that waste into the new 
landfill cell(s) that would be developed. 


The following are findings from the discussions with landfill staff: 


Mr, Blacketer indicated that the only other types of waste received by the landfil) that may have 
contained chromium were the Mead Flex-o-Ink sludge and Wire Rope Corporation sludge that were 
previously disposed of in dedicated disposal areas. Mr, Blacketer was not aware of any other sources of 
chromium waste received by the landfill. Mr. Blacketer indicated that he was not aware of any changes 
over the years in the tanning sludge or hide shaving waste's physical or chemical composition. 

Mr, Blacketer also indicated that the St. Joseph landfill never used the sludge, a sludge mixture or hide 
shaving waste as alternative daily cover at the landfill. The landfill currently receives two to three loads 
of tanning sludge per day. Prior to the recent halting of land application by National Beef Leathers of 
tanning sludge on loca] farm land, the landfill received very little tanning sludge (none in 2006), 
However, the landfil] has consistently received hide shaving waste for many years. Review of the 
landfills records revealed that the landfill is receiving less than 10% of its total daily intake of solid waste 
from the sludge waste as conditioned in the Department's June 13, 1990, letter that outlined the special 
Waste approval requirements. 


Discussions with Mr. Blacketer revealed that the Blue Side sludge cell (noted as the South Sludge 
Disposal Area on attached documents) started at a depth of approximately 16 to 18 feet deep and then day 
lighted towards the end of the hill (west side of the cell with an east to west fill progression), For the 
trench fill area (noted as the North Sludge Disposal Area on attached documents), the trenches started at 
depths of approximately 25-30 feet and then day lighted to the east ends of the trenches with a west to 
east fill progression, These depths were confirmed through the Department's Geoprobe soil/sludge 
Sampling. As described by Mr. Blacketer, both the South and North Sludge Disposal Areas were usually 
covered daily with soil. Mr. Blacketer indicated that an old leachate basin that was used for the North 
Sludge Disposal Area was previously closed out and the former location is currently under the facility’s 
parking lot near the maintenance building. When the basin was in operation, the water was routinely 
used to irrigate the side slopes of the landfill using a sprinkler system. 









Year 










} 


Sludge (tons) | 58.50 oO —S—i«idaa da 783.91 


Hide Shavings 2869.43 | 2410.32 2893.97 2574.13 417.18 
tons | | 


“Information obtained from the on site facility operating recards 







The visual inspections of the |andfill were conducting by traveling the access roads of the landfill ina 

counter clockwise direction starting on the northwest side of the landfill near the scale house and then 

proceeding to the southern boundary, then east to the eastern boundary and then to the northeast 

boundary and back to the northwest boundary. The landfill’s infrastructure (gas monitoring and 

extraction wells, ground water monitoring wells, storm water contro! structures, leachate management 
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structures, etc.) and waste disposa) cells and soi! borrow area were inspected. The findings from the 
inspections are contained in the attached water pollution and solid waste landfill inspection reports and 
attached aerial photos with captions, Below is a general summary of those findings: 


Unsatisfactory Features / Required Actions Needed 


Storm water from the Blue Side North Sludge Disposal Area, the citizen drop/off area and yard 
waste/mulch area must discharge to a permitted outfall (Areas must be modified or relocated to 
regain compliance with water pollution outfall requirements) 

All disturbed and active areas within the landfill footprint must also drain to a sediment basin 
Re-grade slopes and water courses as necessary to control surface water runoff so as to reduce 
excessive erosion 

Repair existing erosion rills and install rock check dams in water courses as needed 

Remove excess sediment from all sediment basins 

Properly manage all sediment removed from the basins 

Remove all trees growing within the sediment basins or on the basins berms 

Several areas around road ways, water let down structures and outfalls need the soil stabilized and 
permanent vegetation established to control erosion 

A Storm Water Pollution Prevention Plan me be prepared for the site and followed 

A separate land disturbance permit (Missouri State Operating Permit) is required for the 
construction of new cells and the soil borrow areas as these areas are not covered under the 
existing storm waler permit 

Best Management Practices (BMPs) must be implemented in land disturbance areas 

Remove trees on the berm of the old clay lined leachate basin west of Outfull #1 

Continue efforts to address migrating methane (currently working with the SWMP 
Compliance/Enforcement Section) 

Leachate, believed to onginate from the Wire Rope disposal area is entering the creek on the 
south side of the facility (Outfall #1, Area #1). (The facility must work with the SWMP 
Engineering Section to instal! an acceptable contro! structure to eliminate the discharge) 

Route storm water from the Wire Rope and Blue Side South Sludge Disposal Areas to a storm 
water basin 


General Comments 


Vegetation on North Sludge Disposal Area is comprised of annuals along with some tree saplings 
(the area must be mowed to maintain a healthy stand of perennial grass) 

Soil testing should be implemented to ensure a healthy stand for vegetation on all non active areas 
The South Sludge Disposal Area has several trees growing on or near the cell (area must be 
mowed to maintain a healthy stand of perennial grass) 

Small erosion rills noted on North Sludge Disposal Area (repair as necessary) 

Both the North and South Sludge Disposal Areas have smal! areas with marginal! cover (repair as 
necessary) 

It appears that rock piles and a haul road could have been placed over a smal] portion of the South 
Sludge Disposal Area (Exact borders of the cell are unclear, the disposal area should be managed 
to reduced damage to the cap) 

Remove trees and brush from the banks/berms and surrounding areas of all the leachate and 
sediment basins 
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e Remove trees next to gas extraction wells on the western slope of the landfill 

¢ Re-grade and reseed landfill slopes as necessary to reduce erosion and obtain a healthy stand of 
Perennial grass 

e Continue work to establish a healthy stand of perennial grass around the sediment basins to 
reduce erosion and sediment deposition into the basins 

* Gas probe GP-4 needs the soil sedimentation removed from the surface completion 

e Work on the Free Property (south of the landfill footprint) will require a sediment basin as it 
appears greater than |0 acres is disturbed 

« Facility should consider adding shot rock around the sediment basin riser pipes to reduce clogging 
of the risers 

e Access roads around the landfill boundary should be crowned for better flow and control of storm 
water 

* Rock should be used for surface water let down structures or some other engineered design should 
be used to reduce the significant erosion that is occurring 

e Outfalls should be lined with rock as needed to reduce the significant cuts that are forming on the 
back side of several of the outfalls 


Sampling- Sampling was conducted by staff from the Department's ESP, Field Services Unit and EER 
Section following approved Department sampling procedures and protocol, Sample boring locations 
were documented through the use of GPS using Department approved location data (UTM), photographs 
of the location and sample chain of custody forms (see attached sampling report and supporting 
documents), Ground water samples were documented through the use of the existing ground water well 
identification numbers, photographs and sample chain of custody forms (see attached sampling report 
and supporting documents), 


The following sampling was conducted: 


Ground Water- Grab samples were taken from the facility’s ground water wells nearest to the North and 
South Sludge Disposal Areas (GW #s 201, 203, 309, 320, 323, 324, 326 and 327), Attempts were made 
to sample well] 202 but the well contained insufficient water to take a sample. The ground water samples 
were analyzed for both total chromium and hexavalent chromium (see attached results). The results 
appear to be in consensus with previous ground water sampling reports. Sample results were non-detect 
for hexavalent chromium in al! ground water monitoring wel! samples taken during this sampling event. 
Total chromium levels were at trace levels near the practical quantitation limit. 


Sludge- Stratified samples of the buried sludge in the North and South Sludge Disposai Areas (two 
separate cell areas) were taken at the approximate upper 1/3, middle 1/3 and lower 1/3 of the vertical 
Strata. The total sludge depth for each boring was determined through probing and recorded. Sludge 
samples were analyzed for total chromium and hexavalent chromium (see attached results). A total of 
four Geoprobe borings were taken per fill area (four borings in each of the North and South Sludge 
Disposal Areas). Grab samples were taken at each of the three strata mentioned above. Each grab 
sample was analyzed separately. The exact location of the trenches was confirmed on site through 
discussions with St. Joseph Sanitary Landfill staff and the use of an excavator. Overall, the sample 
results for the sludge revealed hexavalent chromium at Jevels of up to 24 parts per million (ppm) down to 
non-detect. The total chromium levels varied from a high of 20,000 ppm down to 18.7 ppm. The 
variation in results does not appear to be related to a particular strata level or disposal area. 
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- A grab sample of tanning sludge was taken at approximately 11:15 a.m. from an Osbome Trucking 
tractor trailer that delivered a load of sludge from National Beef Leathers. The material was spongy and 
the odor from the sludge was very noticeable. See sample result 40914003. The sample analysis 
revealed 494 ppm for total chromium and 29 ppm for hexavalent chromium. All tanning sludge and hide 
trimming waste were reported to be mixed with municipal solid waste at the working face as soon as the 
load is delivered. The material is very heavy due to moisture content and slick. Landfill equipment 
Operators move the material in smal] quantities to avoid sliding and the creation of soft spots in the 
landfill waste mass, Mr. Blacketer indicated that during very wet periods, the landfill often times will 
refuse (o accept tanning sludge as the material becomes very difficult to manage during wet weather 
conditions. 


Leachate- A water sample was taken from the landfill's leachate collection system (standpipe in area 3, 
sample #0913592), The sample was analyzed for total chromium and hexavalent chromium. The 
hexavalent chromium and total) chromium results showed trace quantities very near the practical 
quantitative limits. 


-An additional water sample was taken from the creek (at Outfall #1, south of Area #1) where it appeared 
that leachate from the Wire Rope disposal area was impacting the creek (see sample #09) 3594), The 
results of the analysis of the water sample from the creek do not appear to indicate a violation of the 
primary standards under the Missouri Clean Water Law related to metals (results were non detect for 
most of the tested metals including Hexavalent Chromium). However, there may be a violation of a 
secondary standard related to water color 


Conclusion 


Overall, the inspection revealed some areas needing improvement related to the use of storm water 
controls, overal] management of erosion control, and the need to modify the North Sludge Disposal Area, 
citizen drop off area and mulching area so they are located within a permitted outfall, as well as proper 
management of leachate that was discharging into the creek south of Area #1. The facility is currently 
working with the SWMP Compliance/Enforcement Section to correct the facilities methane gas 
migration. Daily operations of the landfill appeared to be satisfactory. The landfill needs to continue 
with routine maintenance related to soil and vegetative cover on side slopes and non-active areas as well 
as make repairs and keep up on maintenance related to siltation and trees in the sediment basins and 
erosion control on water control structures. 


‘The findings of the sampling and inspections do not reveal any concems as related to the disposal of 
tanning sludge and hide trimming waste in the current Subtitle D landfill. Sampling results also do not 
reveal any apparent impact to the ground water sampled down gradient of the North and South Sludge 
Disposal Areas. Leachate sampled from the landfill does not reveal high levels of chromium or 


hexavalent chromium. 
(\ 
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Attachments 


Active Sanitary Landfill Inspection Report and cover letter dated June 16, 2009 
Water Pollution Inspection Report 
Site Sampling Investigation Report, cover page dated May 21. 2009 
co Appendix A- Site Maps 
o Appendix B 
* Department Sample Analysis report (sludge samples) dated June 10, 2009 
* Department Sample Analysis report (ground water and water samples) dated June 
25, 2009 
o Appendix C 
* Field Notes and Chain of Custody Reports 
o Table 1- Soil/Sediment Sample Descriptions 
© Table 2- Water Sample Descriptions 
Aerial photo with data overlay showing St. Joseph SLF facility layout dated May 21, 2009 
Aerial photo depicting South Sludge Disposal Area sampling locations dated May 21, 2009 
Acrial photo depicting areas of concern related to South Sludge Disposal Area dated May 21, 
2009 
Acrial photo depicting North Sludge Disposal Area sampling locations dated May 21, 2009 
Aerial photo depicting areas of concern related to North Sludge Disposal Area dated May 21, 
2009 
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Although data sets used to create this map have 
been compiled by the Missouri Department 
of Natural Resources, no warranty, expressed or 
implied, is made by the department as to the 
accuracy of the data and related materials. 
The act of distribution shall not constitute any such 
warranty, and no responsibility is assumed 
by the department in the use of these data 
or related materials. 


Missouri Department of Natural Resources 

| Environmental Services Program 
Order ID: 090522002 Program, Contact: SWMP, Eric Gramlich 
Report Date: 6/10/2009 LDPR: FESWS/NJOSSTJS 





CAAA 


Order Comment: 





Sample: 090522002-01 Facility ID: Site: St Joseph SLF 
Customer # : 0912297 


LOC CO LE EA 


Matrix: oils Sample Comment: South Sludge pit, hole #1, NE quadrant. 4.75 to 5.25 ft deep. 







County: Buchanan Sample Reference ID: 







Collect Date: 5/21/2009 





Collector: | Kenneth Hannon Affiliation: ESP { Collect Time: 9:50 AM 














Test Parameter Result Qualifier Units ac Batchib Method 
Chromium-Total Chromium 16200000 09,17 ug/kg SW 846 60108 (ICP) 
Hexavalent Chromium Hexavalent Chromium 69.0 ND,17,04 ug/kg é SW 846 7196A 
Percent Moisture Percent Moisture 21.9 % _ Not Applicable 
Sample: 090522002-02 Facility ID: Site: St Joseph SLF 
Customer # : 0912298 County: Buchanan Sample Reference !D: Collect Date: 5/21/2009 

i : iation: ES ime: : 

(AOE UENO A AC pen ome ate caer Pepe tetra 

Matrix: Soils Sample Comment: South sludge pit, hole #1, NE quadrant. 8.75 to 9.25 ft depth. 

Test Parameter Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium , 18900000 09,17  ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 100 ND, 17,04 ug/kg SW 846 71S6A 
Percent Moisture Percent Moisture §2.1 . % Not Applicable 
Sample: 090522002-03 eal dl "Site: St Joseph SLF 
Customer # : 0912299 County: Buchanan Sample Reference ID: ; Collect Date: 5/21/2009 

(HUAN ESLOEN GMT AGIREUTA.«= ott Searesennon png ee gee 

Matrix: Soils Sample Comment: South sludge pit, hole #1, NE quadrant, 14.75 to 15.25 ft depth. 

Test . Parameter Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium . 24800 17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 63.0 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 20.0 % Not Applicable 
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Sampie: 090522002-04 Facility ID: Site: St Joseph SLF 











Customer # : 0912300 County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 
a ae eg, eS Hie oe, 

AUC EEC CTT ET, «= ones Sseneth Hencon wegen oer ; Serge ey 

Matrix: Soils Sample Comment: South sludge pit, hole #2, NW quadrant, 5.75 to 6.25 ft depth. 

Test Parameter : Result Qualifier Units QC BatchID Method 
Chromium-Total Chromium 40500000 09,17 ug/kg SW 846 60108 (ICP) 
Hexavalent Chromium Hexavalent Chromium - 67.0 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture . 30.2 % Not Applicable 
Sample: 090522002-05 Facility ID: Site: St Joseph SLF 
Customer # : 0913402 County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 

UA DC ACN LTA) Sotieste Renneth Hannon cane 3 cr i 

Matrix: Soils Sample Comment: _North sludge pit, hole #3, 9.75 to 10.25 ft depth. 

Test Parameter Result Qualifier Units QC BatchID Method 
Chromium-Total Chromium 16700000 09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 1300 17,04 ug/kg : SW 846 7196A 
Percent Moisture Percent Moisture 57.0 % Not Applicable 
Sample: 090522002-06 Facility ID: Site: St Joseph SLF 
Customer # :0912403 County: Buchanan Sample Reference !D: ; Collect Date: 5/21/2009 

ANCE EY AINA, ote Xenaet Bannon Create er ogre 

Matrix: Soils Sample Comment: _ Blind duplicate. : 

Test Parameter. . Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium - ; 23200000 -09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 800 17,04 ug/kg ; SW 846 7196A 


Percent Moisture Percent Moisture ca, 53.6 ; % Not Applicabie 


fi 
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Sample: 090522002-07 Facility ID: 


Customer # : 0913404 County: 


EAC AC 


Buchanan 


Collector: Kenneth Hannon 


Site: St Joseph SLF 
Sample Reference ID: 


Affiliation: ESP 





Collect Date: 5/21/2009 


Collect Time: 7:35 PM 





Matrix: — Soils Sample Comment: North sludge pit, hole #3, 23.75 to 24.25 ft depth. 

Test : Parameter Result Qualifier Units QC BatchID Method 
Chromium-Total Chromium 3920000 09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 1400 ; 17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 26.0 % Not Applicable 
Sample: 090522002-08 Facility ID: Site: St Joseph SLF 
Customer # : 0913405 County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 

CITA AC OEIC; «= oS enneth caren ge er sie ss 

Matrix: Soils f Sample Comment: _—_North sludge pit, hole #4, 4.25 to 4.75 ft depth. 

_ Test Parameter Result Qualifier Units QC BatchID Method 
Chromium-Total Chromium 1580000 08,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 370 17,04 ug/kg SW 846 7196A 

_ Percent Moisture Percent Moisture 24,2 % Not Applicable 
Sample: 090522002-09 Facility ID: Site: St Joseph SLF 
Customer #: 091 3406 County: Buchanan Sample Reference ID: Collect Date: §/21/2009 

COCO NCCVMCS TE TNA, «= oteeter Bennet Mannen Drain a a 

Matrix: Soils Sample Comment: _ North sludge pit, hole #4, 17.75 to 18.25 ft depth. 

Test Parameter Result Qualifier Units Qc BatchID Method 
Chromium-Total Chromium 18300000 09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 5800 17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture §3.2 % Not Applicable 
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Sample: 090522002-10 
Customer # : 0913407 


St Joseph SLF 


County: Buchanan Sample Reference ID: 


ETAT NEO CAT]=Sot ete Kenneth Hannon” eerie, a 

Matrix: Soils Sample Comment: Blind. duplicate , 

Test Parameter Result Qualifier Units 
Chromium-Total Chromium 20600000 03,17 ug/kg 
Hexavalent Chromium Hexavalent Chromium 4600 17,04 ug/kg 
Percent Moisture Percent Moisture : © 53.9 % 
Sample: 090522002-11 Facility ID: Site: St Joseph SLF 
Customer # : 0913408 County: Buchanan Sample Reference ID: 

CACAO SN OEIC; «=== oot enneth Hannon cane 

Matrix: Soils Sample Comment: _North sludge pit, hole #4, 24.75 to 25.25 ft depth. 

‘Test Parameter Result ' Qualifier Units 

Chromium-Totat Chromium 20000000 09,17 ug/kg 

Hexavalent Chromium Hexavalent Chromium 11000 17,04 ug/kg 

Percent Moisture Percent Moisture 57.9 % 

Sample: 090522002-12 Facility (D: . Site: St Joseph SLF 

Customer # : 09143409 County: Buchanan Sample Reference ID: 
Collector: Kenneth Hannon Affiliation: ESP 


UTICA ECACC CT 


Matrix: Soils Sample Comment: North sludge pit, hole #4, 30.75 to 31.25 ft depth. 


Test Parameter Result Qualifier Units 
Chromium-Total Chromium "2230000 09,17 ug/kg 
Hexavalent Chromium Hexavalent Chromium 8800 17,04 ug/kg 
Percent Moisture Percent Moisture eo 26.2 % 
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QC BatchiD 


QC BatchiD 


QC BatchiD 


——————— TShirt etter inner Sher sit 
Facility ID: Site: 


Collect Date: 5/21/2009 


Collect Time: 


Method 

SW 846 6010B (ICP) 
SW 846 7196A 

Not Applicable 


Collect Date: 5/21/2009 


Collect Time: 8:30 PM 


Method 


SW 846 6010B (ICP) 
SW 846 7196A 
Not Applicable 


Collect Date: 5/21/2009 


Collect Time: 8:40 PM 


Method 

SW 846 6010B (ICP) 
SW 846 7196A 

Not Applicable 


Date Printed: 6/10/2009. - 





‘Sampie: 090522002-13 Facility ID: Site: St Joseph SLF 
Customer # : 0914001 County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 
lector: Kenneth H Affiliation: ESP Collect Time: 10:57 AM 

OCGA OE Ce ae ge ae : oo 

Matrix: Soils Sample Comment: South sludge pit, hole #2, NW quadrant. 10.75 to 11.25 ft depth. 
A RN tt 

Test Parameter . Result Qualifier Units Qc BatchiD Method 
Chromium-Total Chromium . 571000 17 ug/Kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 2800 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 27.6 % Not Applicable 
Sample: 090522002-14 Facility (D: Site: St Joseph SLF 
Customer # : 0914002 County: © . Buchanan Sample Reference ID: Collect Date: 5/21/2009 

> Ke iation: SP * 5 

UMP ANAT AEC eee eae oe | Sore ah ten 

Matrix: Soils Sample Comment: South sludge pit, hole #2, NW quadrant. 16.0 to 18.0 ft depth. 

Test Parameter j Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium §730000 09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 3300 -ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 49.0 % Not Applicable 
Sample: 090522002-15 Facility 1D: Site: St Joseph SLF 
Customer # : 0914003 County: Buchanan Sample Reference ID: Collect Date: 5/24/2009 


Collector: Kenneth Hannon Affiliation: ESP 


CACO A 


Matrix: Soils Sample Comment: | Sludge delivery truck from National Beef Leathers to active tandfill. 


Test Parameter Result Qualifier Units QC BatchiD 
Chromium-Tota! Chromium 494000 17 ug/kg 
Hexavalent Chromium Hexavalent Chromium 29000 ; 17,04 ug/kg 
Percent Moisture Percent Moisture 73.2 % 
Page 5 of 10 - 











Collect Time: 11:40 AM 


Method 
SW 846 6010B (ICP) 
SW 846 7196A 

- Not Applicable 


Date Printed: 6/10/2009 








090522002-16 Facility ID: Sia: 


Customer # : 0914004 


Sample: St Joseph SLF 


County: Buchanan Sample Reference ID: 


Collect Date: 5/21/2009 





Collector: Kenneth Hannon Affiliation: ESP 


RCT EEOC 


atrix: Soils Sample Comment: South sludge pit, SW quadrant hole #3, 3.0 to 4.0 ft depth. 


Collect Time: 72:00 PM 





Test Parameter Result Qualifier Units QC BatchID Method 
Chromium-Total Chromium 21600 17 ug/kg ‘ SW 846 6010B (ICP) 
Hexavalent Chromium _Hexavalent Chromium 5200 17,04 ug/kg SW 846 7196A 
Percent Moistu re Percent Moisture . 23.0 % Not Applicable 
Sample: 090522002-17 Facility ID: Site: St Joseph SLF 
Customer # : 0914005 ' County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 

COCIUOU MESON «== teeter Senneth Rannon Pee, ee Po an sa aire 

Matrix: Soils Sample Comment: South sludge pit, hole #3, SW quadrant. Composite of 4 to 8 ft core. 

Test Parameter Result Qualifier Units Qc BatchiD Method 
Chromium-Tota! Chromium 18700 17 * ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 2400 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 20.1 % Not Applicable 
Sample: 090522002-18 Facility 1D: Site: St Joseph SLF 
Customer # :- 0914006 County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 

: iation: 2 12:20 PM 

CACO MIU, on etere Senneth Rannon eae nial cao 

Matrix: Sails Sample Comment: South sludge pit, hole #3, SW quadrant, 9.0 to 9.5 ft depth. 

Test Parameter Result Qualifier Units Qc BatchlD Method 
Chromium-Total Chromium 15500 17 ug/kg SW 846 6010B (ICP) 
Hexavaient Chromium Hexavalent Chromium 2400 ND,17,04  ug/kg SW 846 7196A 
Percent Moisture ‘ % Not Applicable 


Percent Moisture 18.2 
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Sample: 090522002-19 Facility ID: 


Customer # : 0914007 


JO AEN ASG ACA 


County: Buchanan 


Collector: Kenneth Hannon 


Site: St Joseph SLF 


Sample Reference !D: 


Affiliation: ESP 


Matrix: Soils . Sample Comment: _— South sludge pit, hole #4, SE quadrant, 4.0 to 6.0 ft depth. 

Test Parameter Result Qualifier Units QC BatchID 
Chromium-Total Chromium . : 3030000 09,17 ug/kg ; 
Hexavalent Chromium Hexavalent Chromium 3900 ND,17,04 ug/kg 
Percent Moisture Percent Moisture 23.7 % 

Sample:. 090522002-20 Facility ID: Site: St Joseph SLF 
Customer # : 0914008 County: Buchanan Sample Reference ID: 

LENG UU GND, «= CoS Rernevisanon ccs 

Matrix: Soils Sample Comment: South sludge pit, hole #4, SE quadrant, 13.75 to 14.25 ft depth. 

Test Parameter Result Qualifier Units QC BatchiD 
Chromium-Total Chromium 31700 17 ug/kg 
Hexavalent Chromium Hexavalent Chromium 2600 ND,17,04 ug/kg 
Percent Moisture Percent Moisture 20.9 % 

Sample: 090522002-21 Facility ID: Site: St Joseph SLF 
Customer # : 0914009 County: Buchanan Sample Reference ID: 

CAULEY TM] ooo Sennen nnon Pee en. 

Matrix: Soils Sample Comment: South sludge pit, hole #4, SE quadrant, 18.75 to 19.25 ft depth. 

Test Parameter Result. Qualifier Units Qc BatchiD 


Chromium-Total Chromium 347000 17 ug/kg 
Hexavalent Chromium Hexavalent Chromium 480 ND, 17,04 ug/kg 
Percent Moisture Percent Moisture 16.0 % 
' Page 7 of 10 


Collect Date: 5/21/2009 





Collect Time: 12:59 PM 


Method 


SW 846 60108 (ICP) 
SW 846 71964 
Not Applicable 


Collect Date: 5/21/2009 


Collect Time: 1:35 PM 


Method 


SW 846 60108 (ICP) 
SW 846 7196A 
Not Applicable 


Collect Date: 5/21/2009 


Collect Time: 1:40 PM 


Method 

SW 846 6010B (ICP) 
SW 846 7196A 

Not Applicable 


Date Printed: 6/10/2009 











Sample: 090522002-22 
Customer # : 0914010 


CRATE EI 


Matrix: Soils 


Facility iD: Site: St Joseph SLF 


County: Buchanan Sample Reference ID: Collect Date: 5/27/2009 


A A rg 


Collector: Kenneth Hannon Affiliation: ESP Collect Time: 4:45 PM 


Sample Comment: _—_ North sludge pit, hole #1, 0.75 to 1.25 ft depth. 





Test Parameter Result Qualifier Units QC BatchiD : Method 
Chromium-Totat Chromium 15000000 09,17 ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 3900 17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 60.5 % Not Applicable 
Sample: 090522002-23 Facility ID: Site: St Joseph SLF 
Customer # ‘0914011 . County: Buchanan Sample Reference ID: Collect Date: 5/21/2009 

AMON OUUCUANN TENEMENT, «= Soest enacts Hannon eer ee Pomenne nu grie 

Matrix: Soils Sample Comment: North sludge pit, hole #1, 5.0 to .6.0-# depth. 

Test Parameter Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium . 16000000 09,17 ug/kg “SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 3800 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture ‘ 54.4 : - % Not Applicable 
Sample: 090522002-24 Facility ID: : - Site: St Joseph SLF 
Customer # «091 401 2 County: Buchanan Sample Reference ID: Collect Date: 5/21 /2009 

UOCOOUT LATION RENE, == otestors Nenneth Hannon Aatifation: ESP Weer ee 

Matrix: Soils Sample Comment: _—_ North sludge pit, hole #1, 13.0 to 14.0 ft depth. 

Test Parameter Result Qualifier Units QC BatchiD Method 
Chromium-Total . Chromium , 144000 17 ug/kg SW 846 60108 (ICP) 
Hexavalent Chromium Hexavalent Chromium - 4900 17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 18.3 % Not Applicable 
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Sample: 090522002-25 Eaciify se: Site: St Joseph SLF 











Customer # : 0914013 County: Buchanan Sample Reference ID: " Collect Date: 5/21/2009 
Coll 7 OK hH Affiliation: ESP Collect Time: 5:30PM 

AICCUOA OCA TATE poeet a te ae — | eas 

Matrix: Soils Sample Comment: _ North sludge pit, hole #2, 1.75 to 2.25 ft depth. 

Test Parameter : ; Result Qualifier Units QC BatchiD Method 
Chromium-Total Chromium . 6720000 09,17 ug/kg SW 846 60108 (ICP) 
Hexavalent Chromium Hexavalent Chromium : 2600 ND,17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture ; 29.9 : % Not Applicable 
Sample: 090522002.26 - Facility (D: Site: St Joseph SLF 
Customer # : 0914014 County: Buchanan Sample Reference 1D: Collect Date: 5/21/2009 

(MAEDA UESTRTSDAMAITEEN NE, «= Soest Menneth Hannon a ail cae iat 

Matrix: Soils Sample Comment: _. North sludge pit, hole #2, 8.75 to 9.25 ft depth. . 

Test Parameter Result Qualifier Units ; QC BatchiD : Method = : 
Chromium-Total Chromium 8360000 09,17 - ug/kg SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 3400 ND,17,04 ug/kg - SW 846 7196A 
Percent Moisture Percent Moisture : 37.8 % : Not Applicable 
Sample: 090522002-27 Facility 1D: ‘Site: St Joseph SLF . 

Customer # :0914015 County: Buchanan Sample Reference 1D: ; Colfect Date: 5/21/2009 

LOCOCO ATAU EIA, «= onesto Senne ennon erg are | marge 

Matrix: Soils Sample Comment: North sludge pit, hole #2, 18.75 to 19.25 ft depth. 

Test Parameter _ Result Qualifier Units Qc BatchiD Method 
Chromium-Total Chromium 293000 ‘17 ug/kg SW 846 60108 (ICP) 
Hexavalent Chromium Hexavalent Chromium 4400 17,04 ug/kg SW 846 7196A 
Percent Moisture Percent Moisture 22.7 % Not Applicable 
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Sample: 090522002-28 


Customer # : 0913401 County: 


MEIOTIC “P 


Sample Comment: 





Matrix: Soils 


Facility ID: 


Site: .  StJoseph SLF 


Buchanan Sample Reference ID: 


Kenneth Hannon Affiliation: ESP 


North sludge pit, hole #3, 4.75 to 5.25 ft depth. 


: Collect Date: 5/21/2009 


Collect Time: 7:00 PM 





Test Parameter 





Result Qualifier Qc BatchID Method 
Chromium-Totat Chromium 2420000 09,17 SW 846 6010B (ICP) 
Hexavalent Chromium Hexavalent Chromium 3400 ND,17,04 SW 846 7196A 
Percent Moisture Percent Moisture 35.5: . Not Applicable 


The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S. Environmental Protection Agency. 


Chris Boldt, Laboratory Manager 
Environmental Services Program 
Field Services Division 





Qualifier Descriptions 


.~ <spasag See oe 7. 
01 Improper collection method 


03 Exceeded holding time 

05 Estimated value, detected below PQL 

07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 

11 Estimated value, matrix interference 

13 Estimated value, true result is > reported value 

15 No Result - Failed Quality Controls Requirements 
17 Results in dry weight _ 

19 Estimated value 

21 No result - spectra interference 


ND Not detected at reported value 
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04 Analyzed by Contract Laboratory 

06 Estimated value, QC data outside limits 

08 Analyte present in blank at > 1/2 reported value 
10 Laboratory error 

42 Insufficient quantity 

14 Estimated value, non-homogeneous sample 

16 Not analyzed - related analyte not detected 

18 Sample pH is outside the acceptable range 

20 Not analyzed - Instrument failure 

22 pH was performed at the Laboratory 


02 Improper preservation | 





4 





Date Printed: 6/10/2009 


Tannery Sludge Farm Fields Site 
Andrew, Buchanan, Clinton, and 
DeKalb Counties, Missouri 
Pre-CERCLIS Site Screening 
Reference MDNR, 2010c 





MEMORANDUM 


DATE: August 13, 2010 


TO: Michael Stroh, Environmental Specialist, 
Hazardous Waste Program, 
Division of Environmental Quality (DEQ) 


FROM: Peter Bachle, Geologist 
Geological Survey Program, 
Division of Geology and Land Survey (DGLS) 


SUBJECT: | Geohydrologic Summary of Tannery Sludge Farm Fields Site 


LOCATION: Portions of Andrew, Buchanan, Clinton, and DeKalb Counties, Missouri 


The Tannery Sludge site lies in northwestern Missouri east of St. Joseph and north of Kansas 
City. This portion of Missouri is characterized by rolling hills of glacial till that blanket 
Pennsylvanian-age cyclothems of shale, limestone, and sandstone. The glacial till is drained 
by dendritic streams and rivers that empty toward the south into the Missouri River. 


Surface water impoundments and alluvial aquifers are the primary drinking water sources as 
the bedrock groundwater is mostly non-potable. 


The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with 
minor amounts of sand, cobbles, and boulders. This unit seldom produces more than a few 
gallons per minute and has a slow recovery rate. The primary recharge for this unit is from 
rain infiltration. The covering of soil over the glacial till has the same constituents as the 
glacial till with the exception of a higher organic detritus content. This leads the soils to have 
a slightly acidic pH (5.1) that becomes neutral at depth (7.3). 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of 
a high percentage of silt and clay. However, the sand content of the alluvium is greater than 
the hills since much of the fines have washed down stream. The alluvium is at some points 
up to 100 feet thick due to pre-glacial channel filling. The general water quality of the 
alluvium is high enough to permit its use as a drinking water source. The productivity of the 
alluvium ranges from tens to hundreds of gallons per minute. 


MEMORANDUM -— Michael Stroh 
August 13, 2010 
Page Two 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick 
within the area and is known for minor oil and gas production. Due to the brines associated 
with these oil deposits, the bedrock groundwater has a total dissolved solid content of 4,000 
to 6,000 parts per million in the area near the site. This makes the bedrock groundwater non- 
potable or nearly so. 


While the bedrock is composed of minor limestone beds, dissolution features that would 


otherwise lead to karst features are filled with the encompassing shales. Therefore, karst 
features are not an issue for this part of Missouri. 


REFERENCES 


Bettis, E.A., Muhs, D.R., Roberts, H.M., Wintle, A.G., 2003, Last Glacial loess in the 
conterminous USA, US Geological Survey, 41 p. 


Lockridge, E.D., 1989, Soil Survey of Buchanan County, Missouri: United States 
Department of Agriculture, 143 p., 12 maps. 


Logmain, 2010, Well logs from DGLS Logmain database. 
MEGA 2007, Missouri Environmental Geology Atlas, MDNR/DGLS. 


Missouri Water Atlas, 1986, Missouri Department of Natural Resources, Division of 
Geology and Land Survey, 100 p. 


Thompson, T.L., 1995, The Stratigraphic Succession in Missouri: Missouri Department of 
Natural Resources, Volume 40 (2! Series) Revised, 190 p. 
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MEMORANDUM 


SUBJECT: Chromium(VI) Risk-Based Soil Screening Levels 
Former Prime Tanning Facility 
St. Joseph, Missouri 


FROM: Kelly Schumacher a MNhler 


Toxicologist 
ENSV/EAMB 


TO: Ron King 
Site Assessment Manager 
SUPR/ERNB 


As requested, this memorandum provides risk-based screening levels for chromium(VJ) in 
surface soil, intended for use in Andrew, Buchanan, Clinton, and DeKalb Counties where 
tanning sludge from the Former Prime Tanning Facility, located in St. Joseph, Missouri, was 
applied as fertilizer. These screening levels were developed in the spring and summer of 2009. 
The table below lists the risk-based screening levels for receptors exposed to soil from farm 
fields or residential yards, all of which are based on an excess individual lifetime cancer risk of 1 
x 10°. Of the receptors exposed to farm field soil, the screening level for members of farm 
families (86 mg/kg) is lower than for the farmers (138 mg/kg), primarily because the farm family 
screening level accounts for exposure by children, Both of these values are driven by offsite 
inhalation exposure. The yard soil screening level (2 mg/kg) is lower than the field soil 
screening levels due to greater influence by the oral pathway, which has a different toxicity value 
than the inhalation pathway. The attached document provides additional information on the 
derivation and uncertainty of these values. If you have any questions or need further assistance, 
please contact me at x7963. 








Chromium(VJ) Soil Screening Levels (mg/kg) - Excess Individual Lifetime Cancer Risk = 1 x 10°. 














Source: Farm Field | Residential Yard 
Receptor: Farmer Resident Adjacent to Field Resident 
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Soil Screening Level: 138 86 





Attachment 


Chromium(VI) Risk-Based Soil Screening Levels 
Former Prime Tanning Facility 
St. Joseph, Missouri - 


1.0 INTRODUCTION 


Sludge containing chromium(V]I) from the National Beef Leathers tannery (formerly 
Prime Tanning), located in St. Joseph, Missouri, was applied as fertilizer to agricultural fields in 
Andrew, Buchanan, Clinton, and DeKalb Counties from 1983 to 2009. The types of fields 
treated with tanning sludge include pastureland and cropland, on which corn and soybeans were 
the major crops grown. The objective of this document is to develop site-specific risk-based 
screening levels for surface soil that take into account the most recent toxicological information 
on chromium(VI), as well as current and historical agricultural practices pertaining to this part of 
northwestern Missouri. 


Screening levels are risk-based concentrations derived from standardized equations 
combining exposure assumptions with EPA toxicity data, which are considered by the Agency to 
be protective of human health (including sensitive groups) over a lifetime. The chromium(VI) 
screening levels derived in this document are based on an excess lifetime cancer risk of 1 x 10°. 
This level of risk means that one additional person out of 100,000 people could develop cancer 
from exposure to a carcinogenic substance. The Agency’s target risk range for carcinogenic 
health effects is 10 to 10°. 


2.0 EVALUATION OF EXPOSURE 
2,1. . Exposure Pathways 


Risk-based screening levels were developed for chromium(VJ) in agricultural field soil 
and residential yard soil. The first screening level was developed for farmers who work in fields 
treated with tanning sludge, because they have the highest potential exposure to chromium(VIJ) 
in field soil. A second screening level was developed for the field soil to account for the 
potential greater health risks to a child living adjacent to a treated farm field, compared to the 
farmer, based on differences in exposure and toxicity between children and adults, Finally, a . 
third screening level was derived for exposure to chromium(V]J) in yard soil by farm family 
residents. The exposure pathways for these receptors are discussed in more detail below. 


A farmer could be exposed to chromium(VJ) in field soil while working on a treated 
field, while working on an untreated field adjacent to a treated field, and while at home in a 
residence located near a treated field. While working on a treated field, a farmer could be 
exposed via incidental ingestion of and dermal contact with the field soil, as well as by 
inhalation of particulates generated by wind erosion and farming practices. The types of farming 
practices that generate dust derived from soil on a corn or soybean field include tilling, chisel 
plowing, and other land preparation activities, as well as planting and harvesting the crop. 
Farming practices are generally less intensive on pastureland, compared to corn or soybean 
fields, and are expected to generate less dust. It was assumed that a farmer would conduct all 
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land preparation, planting, and harvesting activities on the treated fields, rather than hiring 
workers to conduct these activities. Therefore, a farmer’s inhalation of particulates generated by 
these farming practices would occur on the treated field, rather than offsite. A farmer could also 
be exposed to chromium(VI) offsite by inhaling particulates generated by wind erosion of the 
treated field soil that are transported by the wind to other untreated fields where the farmer 
works or to the farmer’s residence. 


A second type of receptor with potential exposure to chromium(VI) in the agricultural 
field soil is a member of a farm family who lives in a residence located adjacent to a treated 
field, The farm family residents, including adults and children, could be exposed to 
chromium(V1) by inhaling particulates generated from the treated field soil by wind erosion and 
farming activities that are transported to their homes by the wind. 


The airborne particulates from treated field soil could also be deposited onto the yards of 
nearby residences. A farm family resident could then be exposed to chromium(VI) in yard soil 
via incidental ingestion and dermal contact, as well as by inhaling particulates re-generated from 
the yard soil by wind erosion. 


2.2 Exposure Parameters 


This section discusses the specific exposure parameters used to derive screening levels 
for chromium(VJ) in field soil, based on risks to farmers and farm family residents, and for 
chromium(V]) in yard soil, based on risks to farm family residents. In general, the equations 
used to calculate aggregate exposure and incidental ingestion were obtained from the Risk 
Assessment Guidance for Superfund, Volume I, Part B (USEPA, 1991a), while those for 
inhalation exposure were taken from the Risk Assessment Guidance for Superfund, Volume I, 
Part F (USEPA, 2009a) and from EPA’s Supplemental Soil Screening Guidance (USEPA, 2002). 
The exposure parameters were selected to best represent reasonable maximum exposure 
scenarios. A reasonable maximum exposure (RME) is the highest exposure that is reasonably 
expected to occur at a site. The definitions, values, and references for the exposure parameters 
used in this document are provided in Table 1. 


2.2.1 Agricultural Fields 


2.2.1.1 Farmer 


A farmer could be exposed to chromium(VJ) in field soil while actively working on a 
treated field via incidental ingestion, dermal contact, and inhalation of particulates, as well as 
while offsite via inhalation of particulates. Equations 1, 2, and 3 were used to derive the levels 
of chromium(VI) in field soil that represent a target cancer risk of 1 x 10° (see Section 1) toa 
farmer under RME scenarios including incidental ingestion, inhalation of particulates while on 
the treated fields, and off-site inhalation of particulates, respectively. The dermal pathway was 
not evaluated quantitatively because it was not expected to significantly contribute to eee 
(only 1.3% of chromium(VJ) on the skin is absorbed; USEPA, 2008a). 


3 of 20 


TR: AT + BW, 








FieldSL sary-ng (mg/kg) = ae (1) 
oe ED: CSF, IRs 10 ea , 
mg 
TR. 
FieldSL pay sih—iork (mg/kg) = ET = AC 1 @) 
EF, «ED» ——&.. 1UR-1000/&. 
24hrs mg. PE farm-work 
FieldSL jorn-inn-of (mg / kg)= ET = oo 1 @) 
Ge EP gy) Boge fat ED -1UR -1000 £8... 
94 24] ME PEF fam-og 


Default values were used in equations 1, 2, and 3 for the averaging time (AT), adult body 
weight (BW,), soil ingestion rate (IRs), exposure duration (ED), exposure frequency (EF), and 
exposure time (ET). The IR, value for a construction worker (330 mg/day) was used instead of 
the outdoor worker or adult resident IR, value (100 mg/kg) because it is considered more 
representative of the soil ingestion rates of a farmer who is engaged in high contact-intensive 
activities. Under the RME scenario, it was assumed that the farmers practice traditional farming 
methods. Compared to today’s no-till farming, traditional farming involves a greater number of 
passes across the field to knock down corn stalks (stubble disc), heavy till, and/or field cultivate 
(weeding) (USEPA, 2009b & 2009c). The RME scenario also assumes use of open-cab vs. 
closed cab tractors, which means that the tractors do not have windows and air filters to limit the 
farmer’s exposure to dust. Even though more farmers today use closed cab tractors, they may 
not regularly replace the filters and, instead, open the windows (USEPA, 2009b). The default 
residential values for ED (30 year) and total EF (350 days/year) were used for the farmers 
instead of the default values for an outdoor worker because the farmers incur both residential and 
work-related exposures to chromium(VI). A reasonable maximum estimate of the time to 
conduct farming activities on an 80 acre corn or soybean field (which is the mean area of sludge 
application, based on data from 1983-2008) is 7 days/year, which includes 5 days/yr for land 
preparation activities and 2 days/yr to harvest (USEPA, 2009d). The total exposure frequency 
(350 days/year) comprises EF wor, which is the 7 days/year a farmer is on a treated field, and 
EF,es, Which is the 343 days/year that a farmer works on untreated fields or is at home. Finally, 
the default residential value for ET;,5 (24 hrs/day) was used to represent the hrs/day that offsite 
inhalation occurred (working on untreated fields plus at home), while a site-specific value was 
selected for ET yor (12 hrs/day; USEPA, 2009d) to represent the Dern spent working on a 
treated field. 


Site-specific particulate emission factors (PEFs) were used to derive screening levels 
accounting for inhalation exposure by a farmer (equations 2 and 3), A PEF “represents an 
estimate of the relationship between the concentration of contaminant in soil to the concentration 
of contaminant in air (as a consequence of particle suspension)” (USEPA, 2002). Site-specific | 
PEFs were derived for the inhalation of particulates by a farmer while working on a treated field 
(equation 4) and while offsite (equation 5). Both of these equations take the form of Equation E- 
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3 from USEPA (2002) and include a dispersion factor (Q/C) and a unit emission flux (J). 





PEF eaeuak (m? / kg) = Qg . (4) 
C sretd-work oped 


| 


PRE so (mn? /kg)= 2 (5) 


Cc Sield-off J field—wind 


The site-specific dispersion factors used in equations 4 and 5 were derived using 
equations 6 and 7. Q/Cyfietd-work (equation 6) is the inverse of the ratio of the geometric mean air 
concentration to the emission flux at the center of a square source, while Q/Cfeid-or (equation 7) 
is the inverse of that ratio at the site boundary (USEPA, 2002). The assumption made in 
equation 6 is that a farmer is located in the center of a field treated with tanning sludge for the 
entire duration spent working on that field. The assumption made in equation 7 is that a farmer 
is located on the edge of the treated field at all other times, including the time spent working on 
untreated fields and the time spent at home. Both of these assumptions represent maximum 
possible exposures. The size of the treated field (Ageia) used in both equations 6 and 7, is 80 
acres, as previously discussed. The values for the constants Agen, Been, ANd Coen Were obtained 
from Exhibit E-3, and the values for Aggy, Bors, and Cog were obtained from Exhibit E-5 in 
USEPA (2002) for the meteorological station closest to this site (.e., Lincoln, NE). 





; TO ee em 
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The site-specific unit emission flux values used in equations 3 and 4 were derived using 
equations 8 and 9. IJreta-tot (equation 8) is the PM emission flux for the mass of dust generated 
annually from wind erosion (Myind-tieta), tilling (My), and harvesting (Mnary) an 80 acre field over 
a 30 year period, while Jreid-wing (equation 9) is the PMj9 emission flux for the mass of dust 
generated annually from wind erosion only. During the time that a farmer works on a treated 
field, particulates containing chromium(VID) are generated by the wind as well as by farming 
activities. In contrast, when the farmer is offsite, tilling and harvesting activities are not assumed 
to occur on the treated field. 


M sind fietd + M iy + M hore (8) 
A pag ED 31,536,000 s/yr 





I peta-tot (¢ /m?. s)= 


MM. . 
- i /n?-s}= wind- field ; 
field—wind (¢ ) A peta -ED.3 1,536,000 s/yt ( ) 
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Equations 10, 11, and 13 were used to estimate the mass of particulates derived from soil - 
generated annually by wind erosion, tilling, and harvesting an 80 acre field; respectively. The 
equation used to calculate the mass generated by wind erosion, equation 10, takes the form of 
Equation E-20 in USEPA (2002), with the addition of ‘365-p/365’ to account for rainfall, as in 
Equation E-27 (USEPA, 2002). The vegetative cover (‘V’) in this equation is assumed to be 
0.365 because crops are expected to be on the field for 19 out of 52 weeks per year, between the 
time of emergence and time of harvest (USEPA, 2009c). The equation used to calculate the 
mass generated by tilling, equation 11, takes the form of Equation E-24 in USEPA (2002), 
except that EmF yy is calculated in Equation 12. This emission factor for PMjo generated from 
tilling was taken from Section 11.2.2.3 of the 4" edition of the “Compilation of Air Pollutant 
Emission Factors” (USEPA, 1985). The 4" edition.is referenced because the most current 
edition does not address emission factors associated with agricultural tilling. Based on 
information provided from a local agricultural extension office, the reasonable maximum number 
of passes a farmer would be expected to make while tilling (e.g., discing, chisel plowing, 
planting, etc.) a soybean or corn field is five passes (USEPA, 2009c), The number of passes 
using no-till practices is lower. The value of the soil silt content (‘s’) used in Equation 12 was 
obtained by averaging the silt contents of the various soil types found in Andrew, Buchanan, 
Clinton, and DeKalb Counties, as presented at NRCS (2009), The equation used to calculate the 
mass generated by harvesting, equation 13, takes the form of Equation E-24 in USEPA (2002), 
where the value of EmFhary was obtained from WRAP (2006) as the PMj9 emission factor for 
harvesting corn as grain. It was assumed that a farmer makes one pass while harvesting corn or 
soybeans. . 





3 
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2.2,1.2 Farm Family Residents 


The farm family residents, including adults and children, could be exposed to 
chromium(V]) in field soil by inhaling particulates generated by wind erosion and farming 
activities that are transported from the treated agricultural fields to their homes by the wind. 
Equation 14 was used to derive the level of chromium(V1) in field soil that represents a target 
cancer risk of 1 x 10° (see Section 1) to a farm family resident under RME scenarios via off-site 
inhalation of particulates. This equation contains default residential values (USEPA, 199 1a) for 
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the averaging time (AT), exposure duration (ED), exposure frequency (EF), and exposure time 

(BT). . 
-AT 

TR: A (14) 


EF,,,- ED les ryp - ADAF ,,, :1000 ae, 
24hrs ng PE, 
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res-off 

Because the farm family residents include children, age-dependent adjustment factors 
(ADAFs) were applied to equation 14 to account for the postulated mutagenic mode of action of 
chromium(VI). This is discussed in more detail in Section 3.3. Equation 15 is the total ADAF, 
weighted by age: an ADAF of 10 for ages 0-2 years, an ADAF of 3 for ages 2-16 years, and an 
ADAF of | for ages 16-30, for a total exposure duration of 30 years. 


(15) 


ADAF.,, = (EDo.2yns10)+ (ED > sos °3) + (ED o-s0p0*1) 


EDy.- 30 yrs 


A site-specific particulate emission factor (PEF yes.) Was derived for the inhalation of 
particulates generated from field soil by a farm family resident (equation 16). The terms in 
equation 16 are Q/Cfed-ofr, previously defined in equation 7, and Jretator, previously defined in 
equation 8. The offsite dispersion factor, Q/Cfetu-of, assumes that all residential exposure to the 
field soil via inhalation of particulates occurs while the resident is located on the border of the 
treated field, This is a very high-end estimate, as it is unlikely that a resident will spend 350 
days/yr for 30 yrs on the field boundary. The PMjo emission flux, Jreta-tor, accounts for the mass 
of dust generated annually from wind erosion and by tilling and harvesting an 80 acre field 
treated with tanning sludge (Equations 10, 11, and 13, respectively). 





PEP os Gn? / kg) ct. - nye (16) 
C piett-of J field-tot . 


2.2.2. Residential Yards 


A farm family resident could be exposed to chromium(VI) in yard soil via incidental 
ingestion, dermal contact, and inhalation of particulates regenerated from the yard soil by wind 
erosion, Equations 17 and 18 were used to derive the levels of chromium(VIJ) in yard soil that 
represent a target cancer risk of | x 10° (see Section 1) to a farm family resident under RME 
scenarios including incidental ingestion and inhalation of particulates, respectively. The dermal 
pathway was not evaluated quantitatively because it was not expected to significantly contribute 
to exposure (only 1.3% of chromium(VJ) on the skin is absorbed; USEPA, 2008a). Equations 17° 
and 18 contain default residential values (USEPA, 199 1a) for the averaging time (AT), exposure 
duration (ED), exposure frequency (EF), and exposure time (ET). 
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Because the farm family residents include children, age-dependent adjustment factors 
(ADAFs) were applied to equations 17 and 18 to account for the postulated mutagenic mode of 
action of chromium(VI). This is discussed in more detail in Section 3.3. Equation 17 includes a 
term, IFSM,q, that accounts for the different ADAFs, body weights, and soil ingestion rates — 
applicable from ages 0-2 years, 2-6 years, 6-16 years, and 16-30 years, over a total exposure 
duration of 30 years, IFSMag is defined in equation 19 and includes default residential values 
for the body weights and soil ingestion rates of adults and children, Equation 18 incor: porates the 
age- weighed ADAF previously defined in equation 15. 


rps, EDwave le 10, BDrgyy Be 3 , Peron TRS, EDesayn" Thy 
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Equation 20 was used to calculate the particulate emission factor (PEFyara) for the 
inhalation of particulates generated from yard soil. The terms in equation 20 are Q/Cyara, defined 
in equation 21, and Jyara, defined in equation 22. 


Q 1 
PEF sayq (tn? / kg)= C vag F . (20) 





yard 


The yard dispersion factor (Q/Cyara) is the inverse of the ratio of the geometric mean air 
concentration to the emission flux at the center of a square source (USEPA, 2002), The 
assumption made in equation 21 is that all residential exposure to the yard soil via inhalation of 
particulates occurs while a resident is located in the center of their yard. The size of the yard 
(Ayara) is assumed to be 0.5 acres, which is the default residential value. The values for the 
constants Acen, Been, and Coen were obtained from Exhibit E-3 in USEPA (2002) for the 

‘meteorological station closest to this site @.e., Lincoln, NE). 


2 
Q (g/m? -s_ per_kgim)= Aq, og oP (21) 


yard 


The PMio emission flux (Jyarq) accounts for the mass of dust generated annually from 
wind erosion of a 0.5 acre yard. The mass of dust generated from wind erosion of the yard 
(Mwind-yara, equation 23) differs from the mass of wind-borne dust from the field determined in 
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equation 10 in that the size of the yard is 0.5 acres, and the vegetative cover is assumed to be 
50%, which is the default value for a residential yard. 
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Table 1, Exposure Parameters Used to Caleulate Soil Screening Levels for Chromium(VI). 
Parameter . Definition Units 


A Dispersion constant — center of field or yard 14.1901 USEPA, 2002 
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Age-dependent adjustment factor for 
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Exposure Parameters Used to Calculate Soil Screening 

















































Table 1, Levels for Chromium(VI). 
Parameter Definition ; Units 
: Field soil screening level — : Calculated: 
FieldSLtarm-inhwork farmer, inhalation, on treated fields onl me/kg 13,221 Equation (2 
Mutagenic resident soil intake factor — mg-year/kg- 489.5 Calculated: 
ge-adjusted ’ : Equation (19 
oo . ; : USEPA, 2002 
Ingestion rate of soil — adult resident mg/day 100 Exhibit 1-2 
USEPA, 2002 
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Time-averaged unit emission flux — field, 2 Calculated: 
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] Time-averaged unit emission flux — yard, gim?-s 5.828-08 Calculated, 
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Particulate emission factor — farmer, working 3 Calculated: 
PEF tarm-wvork center of treated field) inv ykg sales Equation (4 
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: Lee? Equation (20 

Qic Air dispersion factor for particulates generated g/m’*-s per 61.06 Calculated: 
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Equation (21) 
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Levels for Chromium(VI). 


Table 1, Exposure Parameters Used to Calculate Soil Screening 


Definition 


















| | resident, incidental ingestion only | sf Equation (17 
' ; Yard soil screening level — Calculated: 
YardSLres ink resident, inhalation onl mg/kg Equation (18) 








3.0 EVALUATION OF CHROMIUM(VI) CARCIN OGENICITY 


When evaluating the potential carcinogenicity of a chemical, EPA generally assumes that 
any exposure to a chemical will increase an individual’s risk of developing cancer. In other 
words, there is no threshold below which the probability of developing cancer is zero. EPA 
evaluates carcinogenic effects in two parts. First, the Agency evaluates all available scientific 
information and assigns a. weight-of-evidence classification based on a compound’s potential to 
cause cancer in humans, Second, a toxicity value is calculated to define the quantitative 
relationship between dose or concentration and carcinogenic response. These values are known 
as cancer slope factors (CSFs) and inhalation unit risks (TURs). CSFs and IURs are generally 
plausible upper-bound estimates of the increased probability of developing cancer following a 
lifetime of exposure. These toxicity values are used to estimate the increased risk of developing 
cancer from exposure to potentially carcinogenic chemicals. 


; _EPA’s Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-53 

(USEPA, 2003) provides the hierarchy of human health toxicity values and guidance on the 
selection of the most appropriate sources of toxicity information that should be used to perform 
human health risk assessments for Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA or “Superfund”) sites. Tier | toxicity values are those in EPA’s 
Integrated Risk Information System (IRIS). Tier 2 values are those from EPA’s Provisional Peer 
Reviewed Toxicity Values (PPRTVs). Finally, Tier 3 values are those from other EPA or non- 
EPA sources, especially those with the most current information, which are publicly available 
and transparent regarding the methods and process used to derive the values, and which have 
been peer-reviewed. According to this hierarchy document, “draft toxicity assessments are not 
appropriate for use until they have been through peer review, the peer review comments have 
been addressed in a revised draft, and the revised draft is publicly available.” 


3.1 Inhalation Route 


EPA’s IRIS program has evaluated the carcinogenic potential of chromium(VIJ) via the 
inhalation route and has classified it as a Group A “Known Human Carcinogen,” under the 1986 
_ Guidelines for Carcinogen Risk Assessment (USEPA, 1986). “Results of occupational 
epidemiologic studies of chromium-exposed workers across investigators and study populations 
consistently demonstrate that chromium is carcinogenic by the inhalation route of exposure” 
(USEPA, 1998), In workers, dose-response relationships have been established for chromium 
exposure and lung cancer. Animal studies support the finding that chromium(VJ) is carcinogenic 
via inhalation. | 


Although IRIS has determined that chromium(VD), but not chromium(IID), is 
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carcinogenic, none of the few available human studies that specifically examine inhalation of 
chromium(VI) provide adequate exposure data for a dose-response assessment. Therefore, IRIS 
used an occupational study that examined lung cancer in human workers who were exposed to 
total chromium (Mancuso, 1975) to derive an inhalation unit risk value of 1.2 x 10? (ug/m3)". 
In the Mancuso study, the ratios of chromium(IT]) to chromium(VI) concentrations in the 
airborne dust ranged from 1:3 in nine departments of the plant, to 1:6 in the lime and ash 
operations, and 1:52 in the ore preparation department (Bourne and Yee, 1950). Although none 
of the workers were exposed to 100% chromium(VJ), it is unlikely that the majority were 
exposed to the 1:52 ratio in the ore preparation department. The inhalation unit risk value 
available in the EPA Regional Screening Levels for chemical Contaminants at Superfund Sites, 
8.4 x 107 (1g/m*y!, was derived by multiplying the IRIS inhalation unit risk value by 7, which 
makes the conservative assumption that the Mancuso cohort was exposed to a 1:6 ratio of 
chromium(VI) to chromium(HI) (http:/Avww.epa.gov/reg3hwmd/risk/human/rb- 
concentration_table/usersguide.htm), The inhalation unit risk available in the Regional 
Screening Levels was selected for deri ivation of site-specific risk-based screening levels in 


northwestern Missouri. 
3.2 Oral Route 


Oral cancer slope factors for chromium(VJ) are not available from Tier 1 (IRIS) or Tier 2 
(PPRTY) sources. Although the IRIS program determined that chromium(VI) was carcinogenic 
via inhalation in 1998, they were unable to evaluate the carcinogenicity via oral exposure due to 
a lack of sufficient epidemiological or toxicological data at that time. Since then, the National 
Toxicology Program (NTP) has conducted cancer bioassays in rats and mice to assess the 
carcinogenicity of chromium(VIJ) by the oral route of exposure (NTP, 2008). Based on these 
studies, the NTP concluded that sodium dichromate dihydrate in drinking water caused oral 
cancers in rats and cancer of the small intestine in mice. 


Two Tier 3 sources for toxicity values, the EPA’s Office of Pesticide Programs (OPP) 
and the New Jersey Department of Environmental Protection (NJDEP), have recently used the _ 
NTP studies to derive oral cancer slope factors. OPP classified the carcinogenicity of 

~chromium(VI) via the oral route of exposure as “Likely to be Carcinogenic to Humans” based on 
the presence of oral mucosa and tongue tumors in male and female rats and tumors of the small 
intestine in male and female mice at doses that were adequate, but not excessive, to assess 
carcinogenicity (Kidwell, 2008). From the female mouse data in the NTP studies, OPP derived a 
cancer slope factor of 0.79 (mg/kg/day)', This finalized toxicity value was used in the 
reregistration eligibility decision for chromated arsenicals (USEPA, 2008). NJDEP also 

. Classified the carcinogenicity of chromium(VI) by ingestion as “Likely to be Carcinogenic to 

Humans” (NJDEP, 2009). Using the male mice data from the NTP studies, NJDEP derived a 

cancer slope factor of 0.5 (mg/kg/day). 


For the derivation of risk-based chromium(VJ) screening levels, the OPP cancer slope 
factor was selected. Use of the slightly higher OPP cancer slope factor results in lower, more 
health-protective screening levels than use of the NJDEP value. In addition, the NJDEP cancer 
slope factor supports the OPP value, in that both are based on the same critical study and both 
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numbers are at the same order of magnitude. 
3.3. . Mutagenic Mode of Action 


Traditionally, assessment of risks associated with exposure to carcinogens employs the 
use of a cancer slope factor based on effects observed following exposures to adult humans or 
sexually mature animals. However, for some chemicals, there may be an increased susceptibility 
for carcinogenesis following early-life exposure, in comparison with exposure during adulthood. 
The Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to 
Carcinogens (USEPA, 2005) directs the use of a weight-of-evidence approach to evaluate the 
mode of action associated with a chemical. For those chemicals determined to have a mutagenic 
mode of action, this guidance recommends application of age-dependent adjustment factors 
(ADAFs), as appropriate, to develop risk estimates (USEPA, 2005). 


The IRIS toxicological profile on chromium(VI) was completed prior to the guidance on 
the determination of a mutagenic mode of action. However, at the time of their review, IRIS 
concluded that the in vitro data available were suggestive of a mutagenic mode of action 
(USEPA, 1998). In 2008, OPP concluded that “[t]here is clear evidence that Cr(VD is mutagenic 
and convincing evidence supporting a mutagenic mode of action” (Chen and McMahon, 2008). 
Chromium(VJ) rapidly crosses cell membranes and is then quickly reduced to chromium(III), 
which generates chromium(V) and chromium(IV) intermediates, as well as other reactive oxygen 
species(ROS), including hydroxyl free radicals and singlet oxygen (Chen and McMahon, 2008). 
This reduction process results in many types of deoxyribonucleic acid (DNA) damage. OPP 
cited the 2005 Supplemental Guidance in their decision to apply ADAFs for cancer risk 
estimates for child receptors. NJDEP noted the OPP determination of a mutagenic mode of 
action but did not use ADAFs in their draft risk assessment, stating that “the criteria for this 
determination are not clear.” 


To develop screening levels for chromium(VI) in Missouri farm fields, Region 7 
determined that it was appropriate to apply ADAFs. First, application of ADAFs to derive risk 
estimates for children exposed to a mutagenic chemical results in more conservative (health- 
protective) screening levels. Second, OPP’s determination of a mutagenic mode of action is 
final and publicly available (USEPA, 2008c; McCarroll et al., 2009). Because the postulated 
mutagenic mode of action for chromium(VI) is oxidative damage to DNA resulting from reactive 
oxygen intermediates formed in the reduction of chromium(VJ) to chromium(III] and because 
this reduction process occurs in all cells, regardless of type, ADAFs were applied to risk 
estimates for early life exposure via both inhalation and ingestion. 


4.0 RISK-BASED SCREENING LEVELS 


Risk-based screening levels for chromium(VI) were developed for surface soil in 
agricultural fields and residential yards, The total screening levels, as well! as route-specific 
screening levels, are presented in Table 2, 


Equation 24 was used to derive the concentration of chromium(VJ) in agricultural fields 
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treated with tanning sludge that results in a 1 x 10° excess lifetime cancer risk to a farmer 
(FieldSLam-to1), based on exposure by incidental ingestion (FieldSLfnn-ing, equation 1) and 
inhalation (FieldSLfam-inh-work, equation 2) while on the treated field, plus offsite inhalation of 
particulates (FieldSLrnn-inn-o, equation 3). The field soil screening level for a farmer is 138 


mg/kg, 

1 
a ee ee 
FieldSL fi FieldSL ‘farm~inh-off 


(24) 
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_ Because farm family residents are only exposed to chromium(VIJ) in field soil via 
inhalation of particulates that drift to the edge of the treated field, the concentration of 
chromium(VI) in field soil that results in a 1 x 10° excess lifetime cancer risk to a resident 
(FieldSLrestor) equals FieldSLres-inh-orr (equation 14), The field soil screening level for a farm 
family resident is 86 mg/kg. , 


ng / kg) = FieldSL (25) 


res—tot ( res—inh-off 


FieldSL 


Finally, Equation 26 was used to derive the concentration of chromium(VJ) in yards that 
results in a 1 x 10° excess lifetime cancer risk to a resident (YardSLies-tor), based on exposure by 
incidental ingestion (YardSLies-ing, equation 17) and inhalation (YardSLres-inh, equation 18). The 
yard soil screening level for a resident is 2 mg/kg. 


i 


I : 1 
-f 
YardSL YardSL 





YardSL yo. 1o, (mg/kg) = (26) 
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Table 2. Chromium(VJ) Soil Screening Levels (mg/kg) - Excess Individual Lifetime Cancer Risk = 1 x 10°. 





Source: | Farm Field Residential Yard 


Resident 





a oo Resident Adjacent to 
| Receptor: Farmer Field 


Oral Screening Level: 327 - 
Inhalation Screening Level — work: 13,221 - 


Inhalation Screening Level — offsite: | 242 86 
Inhalation Screening Level — yard: - - 


Total Soil Screening Level: 138 | 86S 2 


5.0 UNCERTAINTIES 


























The uncertainties involved in deriving risk-based screening levels for chromium(VJ) in 
agricultural field and yard soil are discussed below. We attempted to derive reasonable 
maximum exposure (RME) scenarios, which could overestimate potential health risks. 
However, if our assumptions do not represent RME scenarios, the true health risks could be 
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underestimated, 
5.1 Uncertainties in Evaluating Exposure 


Many of the exposure parameters used to derive these risk-based screening levels are 
defaults provided in EPA guidance documents, which represent RME scenarios. Parameters 
where EPA default values were used include the averaging time, exposure frequency, exposure 
duration, exposure time, body weights, soil ingestion rates, area of a residential yard, and many 
of the parameters used to calculate the particulate emission factors, such as the dispersion 
constants. Although the default exposure duration for a resident was used (30 years), the tanning 
sludge was only applied for a period of 26 years, from 1983-2009. Use of this longer exposure 
duration results in a lower, more health-protective screening level. 


For other exposure parameters, site-specific values representing an average were 
selected. For example, data available for all sludge applications from 1983-2008 show that the 
size of a treated field (Afeia) ranges from 4 to 728 acres, with no “typical” size of field. We 
elected to use the average size of sludge application, 74 acres, rounded up to 80 acres, which is a 
typical unit used in agriculture, for Age. The largest field size for which the PEF equations are 
valid is 500 acres. The impact of using a field size of 500 acres, rather than 80 acres, is a 
reduction in the field screening level for the farmer from 138 to 119 mg/kg and in the screening 
level for the farm family from 86 to 68 mg/kg. The value for ‘p’ is the average number of days 
in St. Joseph, Missouri, that have > 0.1 inches rainfall per year, based on data from 1971-2000. 
The value for ‘s’, 56.7%, is the average of the silt content found in the various soil types across 
Andrew, Buchanan, Clinton, and DeKalb counties; this site-specific value is more conservative 
than the default value of 18% recommended by EPA guidance documents. The fraction of 
vegetative cover in a field, 36.5%, is the portion of the year that crops are present in the field. 
For corn or soybeans, which are the predominant crops grown in northwestern Missouri, 19 
weeks is the average time from emergence to harvest (USEPA, 2009c). —- 


For those exposure parameters where default or average site-specific values were not 
used, we used high-end estimates. For example, many farmers currently practice “no-till” 
farming, which involves minimal disturbance of agricultural field soil in order to minimize soil 
erosion, These farmers may only make two passes over their fields, one to prepare the land and 
another to plant, compared to traditional practices in which a farmer might knock down stalks, 
engage in heavy tilling, field cultivate twice, and then plant. We elected to use the higher 
possible number of passes for land preparation because 1) no-till practices were less prevalent in 
northwest Missouri in the 1980’s when tanning sludge was first applied and 2) not all of today’s 
farmers practice no-till farming. Assuming a greater number of field passes also results in a 
greater exposure frequency in which a farmer is actively working in the fields treated with 
tanning sludge and, thus, a lower, more health-protective screening level. A high-end estimate 
was also used for the soil ingestion rate of a farmer. Because some farmers, particularly those 
working in open-cab tractors, may have much greater soil ingestion rates than the typical outdoor 
worker, the defauit value for a construction worker (330 mg soil/day) was used instead of the 
default value for an outdoor worker (100 mg soil/day). Finally, very high-end assumptions were 
made about the exposure frequencies, particularly those of the residents. For off-site residential — 
exposure, it was assumed that a resident spends 24 hrs/day, 350 days/year, for 30 years at the 
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edge of a treated field; for residential exposure to the yard soil, it was assumed that a resident 
spends 24 hrs/day, 350 days/year, for 30 years in the center of their yard. 


5.2 Uncertainties in Toxicity Values 


- The inhalation unit risk value used in this document was derived by EPA’s IRIS program, 
based on lung cancer in workers exposed to total chromium (Mancuso, 1975). Consistent with 
EPA Region 7 practice, this inhalation unit risk was multiplied by 7 to develop screening levels 
specifically for chromium(V)), rather than for total chromium, following the conservative 
assumption that the Mancuso cohort was exposed to a 1:6 ratio of chromium(VJ) to 
chromium(III}. Ifthe inhalation unit risk value had not been multiplied by 7, the resulting field 
soil screening levels would have been higher. The screening level for the farmer would have 
been 273 vs, 138 mg/kg, and the screening level for the farm family would have been 605. vs. 86 


me/kg. 


The oral cancer slope factor used to account for ingestion of chromium(VI) in soil was 
generated by EPA’s Office of Pesticide Programs (OPP). This Tier 3 source (as indicated by the 
OSWER hierarchy document) was used because no Tier ! or Tier 2 cancer slope factors were 
available. Another Tier 3 cancer slope factor is available from the state of New Jersey. 
Although derived independently, the two cancer slope factors are similar, which increases 
confidence in these values. For this site, the OPP value was selected because it is slightly more 
conservative at 0.79 (mg/kg/day)", in comparison to the NJDEP value of 0.5 (mg/kg/day)', 
meaning that the OPP value results i in lower, more health-protective screening levels. If the 
NJDEP value had been used, the screening level for yard soil would have been 3 mg/kg, in 
comparison to 2 mg/kg, which was calculated using the OPP value. 


Age-dependent adjustment factors were applied to both the oral cancer slope factor and 
inhalation unit risk value to account for the postulated mutagenicity of chromium(VI). Although 
IRIS did not find that chromium(V]) was mutagenic, the guidance for determining a mutagenic 
mode of action was published after the IRIS review was completed. However, OPP followed 
this guidance to propose that the mutagenic mode of action for chromium(VI) is oxidative 
damage to DNA resulting from reactive oxygen intermediates formed during the reduction of 
chromium(VI) to chromium(IH). This determination was made with regard to the oral pathway 
due to a lack of mutagenicity studies via the inhalation pathway. Region 7 applied ADAFs to 
risk estimates for early life exposure via ingestion and inhalation because the reduction process 
of chromium(VJ) occurs in all cells, regardless of type. Additionally, application of ADAFs to 
risk estimates for all exposure pathways results in more health-protective screening levels. 


Although the screening levels developed in this document are all based on the 
carcinogenic potential of chromium(VJ, this compound is also associated with non-cancer 
health effects. However, had the non-cancer toxicity values been used to derive screening levels, 
they would have been higher. Therefore, the screening levels were based on the more health- 
protective cancer toxicity values. 
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6.0 CONCLUSIONS 


In summary, risk-based surface soil screening levels were derived for chromium(VD in 
agricultural fields and residential yards in northwestern Missouri, based on an excess lifetime 
cancer risk of | x 10°. For the agricultural fields, screening levels were developed for farmers 
(138 mg/kg) and for members of farm families who live adjacent to fields treated with tanning 
sludge (86 mg/kg). These values are both driven by offsite inhalation exposure, primarily of 
particulates generated by wind erosion, which occurs for many more days/year than direct 
exposure to the farmer while working in the treated fields. A screening level was also derived 
for residents exposed to chromium(VI) in soil in their yards (2 mg/kg) to account for the 
potential wind-borne dust that could be generated by wind erosion or farming practices on the 
field soil and deposited on these yards. The yard soil screening level is lower than the field soil 
screening levels due to greater influence by the oral pathway, which has a different toxicity value 
than the inhalation pathway. 
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APPENDIX F 
PRE-CERCLIS SITE SCREENING FORMS 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 202 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Easton County: Buchanan Zip: 64443 


Directions to Site: 
Farm field is located southwest of the intersection of Po and State Highwayff in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: fF 


Mailing Address: BB state Routelff 


Telephone: > 74 Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1999 and 2007, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 











1 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 











IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 202 document a 
concentration of 1.7 mg/kg, which is greater than three times the background level of Cr°°. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes _X No _ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1999 (15.47lbs), 2000 
(11.97 Ibs),2001 (9.97 Ibs), 2002 (0.84 Ibs), 2006 (1.21 Ibs), 2007 (1.24 lbs). Some of the total chromium applied 
would have been in the more toxic hexavalent oxidation state, however the ratio of total: Cr’® in the sludge was not 
documented prior to or at the time of application. Over time, natural soil conditions would be expected to favor 
reduction of Cr’® to the less toxic trivalent form Cr™. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 
discussed in the Pre-CERLIS Site Screening form for DU 302. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 302. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr“ analysis for the three SUIS samples was 1.13 mg/kg, 0.607 mg/kg, and 0.269 mg/kg. The 
95%UCL calculated using these SUIS samples is 1.7 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 203 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Osborn County: Dekalb Zip: 64474 


Directions to Site: 
Farm field is located northeast of the intersection fii Road and i Road in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: aa 
Mailing Address: = —— = Fi Road 
City: Osborn Zip: 64474 
Telephone: ie Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1998 and 1999, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 203 document a 
concentration of 0.54 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1998 (3.8lbs), 1999 
(5.58lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr*® in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°° to the less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 


discussed in the Pre-CERLIS Site Screening form for DU 203. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 303. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, — 10year ____ 100 year ___ 500 year 


Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*° documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’ analysis for the three SUIS samples was 0.278 mg/kg, 0.418 mg/kg, and 0.386 mg/kg. The 
95%UCL calculated using these SUIS samples is 0.54 mg/kg, which is well below the site-specific health-based 
screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 204 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Maysville County: Dekalb Zip: 64469 


Directions to Site: 
Farm field is located southwest of the intersection CY Road and Road in Dekalb County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Iii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: f 
Mailing Address: ie — ss Road 
City: Maysville Zip: 64469 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1998 and 2003, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 204 document a 
concentration of 0.85 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes X No _ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 





2 of 7 (Revised by Missouri DNR 1/26/04) 








MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1998 (25.3 1lbs),1999 
(55.18lbs), 2001 (7.28lbs), 2002 (0.62Ibs), 2003 (153.02Ibs). Some of the total chromium applied would have been 
in the more toxic hexavalent oxidation state, however the ratio of total: Cr°® in the sludge was not documented prior 
to or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 
discussed in the Pre-CERLIS Site Screening form for DU 304. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 
Depth to Shallowest Groundwater: NA 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 304. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 











3 0f 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr analysis for the three SUIS samples was 0.406 mg/kg, 0.666 mg/kg, and 0.462 mg/kg. The 
95%UCL calculated using these SUIS samples is 0.85 mg/kg, which is well below the site-specific health-based 
screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 205 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Farm field is located northwest of the intersection of state Highway and State Highway in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: aaa 


Mailing Address: State Routelff 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1999 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 205 document a 
concentration of 1.4 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1999 (12.13lbs), 2000 
(5.66 lbs),2001 (20.86 Ibs), 2002 (4.62 lbs), 2003 (2.32 Ibs), 2004 (1.53 Ibs), 2006 (3.19 Ibs), 2007 (1.99 lbs), 2008 
(2.67 lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr*® in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°° to the less toxic trivalent form Cr. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 


discussed in the Pre-CERLIS Site Screening form for DU 205. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 305. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, __ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr analysis for the four SUIS samples was 1.00 mg/kg, 0.82 mg/kg and 1.27 mg/kg, and 0.624 
mg/kg. The 95%UCL calculated using these SUIS samples is 1.4 mg/kg, which is well below the site-specific health- 
based screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No _ xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 209 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: NW of St. Joseph County: Buchanan Zip: 64505 


Directions to Site: 
Farm field is located northeast of the intersection of County Road and County Road iin Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ee eel 
Mailing Address: BE county Road fi 
City: St. Joseph Zip: 64505 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 2007 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 











IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 209 document a 
concentration of 2.2 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 2007 (1.27 Ibs), 2008 
(0.98lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr*° in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr’ to the less toxic trivalent form Cr. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 
The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 


discussed in the Pre-CERLIS Site Screening form for DU 309. 


General Hydrology: 
NA 


Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately 1,500 feet northwest of the field at the owner’s 
residence. 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*° documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’ analysis for the three SUIS samples was 1.560 mg/kg, 0.694 mg/kg, and 0.657 mg/kg. The 
95%UCL calculated using these SUIS samples is 2.2 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 

program policies or directives.) 

6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 210 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: NW of St. Joseph County: Buchanan Zip: 64505 


Directions to Site: 
Farm field is located northeast of the intersection of County Road fi and County Road fil in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ee eel 
Mailing Address: BE county Road fi 
City: St. Joseph Zip: 64505 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 2007 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 210 document a 
concentration of 1.2 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 2007 (1.27 Ibs), 2008 
(0.98lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr*® in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°° to the less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 


discussed in the Pre-CERLIS Site Screening form for DU 209. 


General Hydrology: 
NA 


Are Karst Features Present on or Near Site: NA 
Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately 1,500 feet northwest of the field at the owner’s 
residence. 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*° documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’ analysis for the three SUIS samples was 0.803 mg/kg, 0.225 mg/kg, and 0.242 mg/kg. The 
95%UCL calculated using these SUIS samples is 1.2 mg/kg, which is well below the site-specific health-based 
screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 

program policies or directives.) 

6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 212 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Union Star County:Dekalb Zip: 64494 


Directions to Site: 
Farm field is located northwest of the corner of County Road and County Road in Dekalb County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: 4 
Mailing Address: BE county Road 
City: Union Star Zip: 64494 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1994 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr*® analyses on samples collected in farm field DU 212 document a 
concentration of 1.5 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1994 (14.47lbs), 1996 
(12.49lbs), 1997 (9.53lbs), 2006 (1.29lbs), 2008 (1.89lbs). Some of the total chromium applied would have been in 
the more toxic hexavalent oxidation state, however the ratio of total: Cr*° in the sludge was not documented prior to 
or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 
discussed in the Pre-CERLIS Site Screening form for DU 312. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 312. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’® analysis for the three SUIS samples was 1.100 mg/kg, 0.605 mg/kg, and 0.468 mg/kg. The 
95%UCL calculated using these SUIS samples is 1.5 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 213 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Easton County: Buchanan Zip: 64443 


Directions to Site: 
Farm field is located northeast of the intersection iii Road fi and State Highway [Jin Buchanan 
County. 


Map Attached: Yes 





If. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ae 
Mailing Address: ————_ 1 Road 
City: Easton Zip: 64443 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1992 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 213 document a 
concentration of 2.1mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes _X No _ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1992 (2.65lbs), 1998 
(77.39lbs), 2000 (3.971bs), 2001 (5.33lbs), 2002 (2.46lbs), 2004 (1.26lbs), 2006 (1.48lbs), 2007 (2.31 lbs), 2008 
(2.9lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr’° in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°° to the less toxic trivalent form Cr®. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Not Determined 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 
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Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 





Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
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Saint Joseph, MO 64504-1069 
(816) 279-7468 





3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr“ analysis for the three SUIS samples was 0.833 mg/kg, 0.760 mg/kg, and 1.540 mg/kg. The 


95%UCL calculated using these SUIS samples is 2.1 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 











Tof8 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 




















PREPARED BY: 
\ fae oe 
NAME: Michael Stroh SIGN ATURE: “4.3 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: _— SS DATE: Sept. 10, 2010 
APPROVED BY: 
« * a SE ete 
NAME: Dennis Stinson SIGN ATURE: F2 DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 214 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Union Star County: Dekalb Zip: 64494 


Directions to Site: 
Farm field is located along both sides of County Road approximately 0.5 miles north of its intersection with 
County Road fj in Dekalb County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: 4 
Mailing Address: BE county Road fi 
City: Union Star Zip: 64494 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1994 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 214 document a 
concentration of 1.8 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1994 (9.4lbs), 1995 
(5.16lbs), 1996 (12.49lbs), 1997 (9.53lbs), 1999 (36.04lbs), 2007 (2.33lbs), 2008 (0.92lbs). Some of the total 
chromium applied would have been in the more toxic hexavalent oxidation state, however the ratio of total: Cr’® in 
the sludge was not documented prior to or at the time of application. Over time, natural soil conditions would be 
expected to favor reduction of Cr’® to the less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 
discussed in the Pre-CERLIS Site Screening form for DU 312. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 


Depth to Shallowest Groundwater: NA 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 312. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: undetermined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’® analysis for the three SUIS samples was 0.387 mg/kg, 1.610 mg/kg, and 0.240 mg/kg. The 
95%UCL calculated using these SUIS samples is 1.8 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 215 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Maysville County: Dekalb Zip: 64469 


Directions to Site: 
Farm field is located southwest of the intersection CY Road and Road in Dekalb County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Iii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: f 
Mailing Address: ee 020 
City: Maysville Zip: 64469 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1998 and 2003, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 











1 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 











IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 215 document a 
concentration of 1.9 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1998 (25.31lbs), 1999 
(55.18lbs), 2001 (7.28lbs), 2002 (0.62lbs), 2003 (153.02lbs). Some of the total chromium applied would have been 
in the more toxic hexavalent oxidation state, however the ratio of total: Cr*® in the sludge was not documented prior 
to or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 
2. Groundwater Use and Characteristics Within 4 Miles 


The groundwater pathway was evaluated as part of investigation done at the residence near this farm field, and is 
discussed in the Pre-CERLIS Site Screening form for DU 304. 


General Hydrology: 
NA 
Are Karst Features Present on or Near Site: NA 
Depth to Shallowest Groundwater: NA 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On adjacent residential lot — see SS form for DU 304. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’® analysis for the three SUIS samples was 1.050 mg/kg, 0.728 mg/kg, and 0.069 mg/kg. The 
95%UCL calculated using these SUIS samples is 1.9 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“°). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 











PREPARED BY: 





NAME: Michael Stroh SIGN ATURE: “42S DATE: Sept. 10, 2010 





REVIEWED BY: 


NAME: Julieann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 








APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: ieee a aataanianndiei DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 216 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Maysville County: Dekalb Zip: 64469 


Directions to Site: 


Farm field is located northeast of the intersection iim Road and Road in Dekalb county. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Iii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: f 
Mailing Address: ee 020 
City: Maysville Zip: 64469 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1998 and 2003, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 











lof8 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 











IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 216 document a 
concentration of 2.2 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1998 (11.72lbs), 1999 
(16.76lbs), 2000 (4.111bs), 2002 (1.53lbs), 2003 (48.78lbs) Some of the total chromium applied would have been in 
the more toxic hexavalent oxidation state, however the ratio of total: Cr*° in the sludge was not documented prior to 
or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately 0.25 miles east of the field. 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 
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Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 





Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
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Saint Joseph, MO 64504-1069 
(816) 279-7468 





3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr® analysis for the three SUIS samples was 0.692 mg/kg, 1.140 mg/kg, and 1.580 mg/kg. The 


95%UCL calculated using these SUIS samples is 2.2 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 




















PREPARED BY: 
\ fae oe 
NAME: Michael Stroh SIGN ATURE: “4.3 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: _— SS DATE: Sept. 10, 2010 
APPROVED BY: 
« * a SE ete 
NAME: Dennis Stinson SIGN ATURE: F2 DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 217 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Clarksdale County: Dekalb Zip: 64430 


Directions to Site: 
Farm field is located northeast of the intersection of} | RG and Road in Dekalb County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: as 
Mailing Address: e— _ = jl Road 
City: Clarksdale Zip: 64430 
Telephone: ie Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1990 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 217 document a 
concentration of 2.1 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1990 (1.89lbs), 1991 
(4.64lbs), 1992 (1.77lbs), 1993 (8.4 lbs), 1995 (7.131bs), 1996 (12.9lbs), 1997 (12.96lbs), 1998 (1.49lbs), 2000 
(12.54lbs), 2006 (1.4lbs), 2007 (2.981bs), 2008 (1.29lbs). Some of the total chromium applied would have been in 
the more toxic hexavalent oxidation state, however the ratio of total: Cr*® in the sludge was not documented prior to 
or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 





Distance to Nearest Drinking Water Well: Approximately 0.75 miles northeast of the field. 
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3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 





Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _ X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 
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2. Has a PRP been identified? Yes X No 





Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes No _X 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr analysis for the three SUIS samples was 0.780 mg/kg, 0.821 mg/kg, and 1.550 mg/kg. The 
95%UCL calculated using these SUIS samples is 2.1 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 
6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
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7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 




















PREPARED BY: 
\ fae oe 
NAME: Michael Stroh SIGN ATURE: “4.3 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: _— SS DATE: Sept. 10, 2010 
APPROVED BY: 
« * a SE ete 
NAME: Dennis Stinson SIGN ATURE: F2 DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 218 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Clarksdale County: Dekalb Zip: 64430 


Directions to Site: 
Farm field is located northeast of the intersection of| | RG and ER oad in Dekalb County 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 
Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: Paul Deshon 
Mailing Address: i = == fl Road 
City: Clarksdale Zip: 64430 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1990 and 2008, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 218 document a 
concentration of 2.6 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1990 (1.89lbs), 1991 
(4.64lbs), 1992 (1.77lbs), 1993 (8.4 lbs), 1995 (7.131bs), 1996 (12.9lbs), 1997 (12.96lbs), 1998 (1.49lbs), 2000 
(12.54lbs), 2006 (1.4lbs), 2007 (2.981bs), 2008 (1.29lbs). Some of the total chromium applied would have been in 
the more toxic hexavalent oxidation state, however the ratio of total: Cr*® in the sludge was not documented prior to 
or at the time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the 
less toxic trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 





Distance to Nearest Drinking Water Well: Approximately 0.75 miles northeast of the field. 
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3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 





Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _ X 
warrant response? 


Explain: 
The levels of Cr** documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 
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2. Has a PRP been identified? Yes X No 





Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes No _X 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 
and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 
report. Results of Cr’® analysis for the three SUIS samples was 1.830 mg/kg, 1.190 mg/kg, and 0.812 mg/kg. The 
95%UCL calculated using these SUIS samples is 2.6 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 
6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
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7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

, Onc 34 
NAME: Michael Stroh SIGN ATURE: “4+o8S_ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: ~~ DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 219 








Alias: Prime Tanning, National Beef Leather (NBL) 
Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Farm field is located along both sides off RR 020 approximately 0.5 miles south of its intersection with 
State Highway [fj n Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
It. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: 
Mailing Address: Fo Road fi 
City: Agency Zip: 64401 
Telephone: iy Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 2000 and 2007, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 219 document a 
concentration of 1.5 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 2000 (13.28lbs). 2001 
(10.9lbs), 2003 (3.32Ibs), 2004 (1.54Ibs), 2005 (1.41 Ibs), 2006 (1.07lbs), 2007 (1.4lbs) . Some of the total chromium 
applied would have been in the more toxic hexavalent oxidation state, however the ratio of total: Cr*° in the sludge 
was not documented prior to or at the time of application. Over time, natural soil conditions would be expected to 
favor reduction of Cr’ to the less toxic trivalent form Cr®. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately | mile northeast of the field. 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 
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Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 





Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
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Saint Joseph, MO 64504-1069 
(816) 279-7468 





3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr analysis for the three SUIS samples was 1.110 mg/kg, 1.040 mg/kg, and 1.290 mg/kg. The 


95%UCL calculated using these SUIS samples is 1.5 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

, Onc 34 
NAME: Michael Stroh SIGN ATURE: “4+o8S_ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: ~~ DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 221 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Union Star County: Dekalb Zip: 64494 


Directions to Site: 
Farm field is located southwest of the intersection of fF | Road and Road in Dekalb County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: | 
Mailing Address: se Road 
City: Union Star Zip: 64494 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1994 and 1998, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr*® analyses on samples collected in farm field DU 221 document a 
concentration of 5.1 mg/kg, which is greater than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1994 (4.68lbs), 1998 
(56.01lbs) . Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr’° in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°° to the less toxic trivalent form Cr. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately 0.5 miles south of the field. 








3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 
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Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 





Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 











4 of 8 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Saint Joseph, MO 64504-1069 
(816) 279-7468 





3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No _ xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr’ analysis for the three SUIS samples was 2.450 mg/kg, 3.400 mg/kg, and 0.487 mg/kg. The 


95%UCL calculated using these SUIS samples is 5.1 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

, Onc 34 
NAME: Michael Stroh SIGN ATURE: “4+o8S_ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: ~~ DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 


8 of 8 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 222 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Union Star County: Dekalb Zip: 64494 


Directions to Site: 
Farm field is located southwest of the intersection of | RG and Road in Dekalb County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: | 
Mailing Address: | RT 
City: Union Star Zip: 64494 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions in 1994 and 1998, the farm owner/operator 
received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to land apply as 
fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes _X No 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr*® analyses on samples collected in farm field DU 222 document a 
concentration of 4.03 mg/kg, which is greater than three times the background level of Cr’®. 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X_ 
If so, identify the appropriate program: 

___ RCRA ___ NRC ___ FIFRA ___UST 

___ State VCP ____ Other State Deferral ___ Other Federal(___—+?) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 


Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 
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Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 





Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1994 (4.68lbs), 1998 
(56.01lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr*® in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr’® to the less toxic trivalent form Cr®. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: Approximately 0.5 miles south of the field. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 
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List Surface Water Bodies Within 15 Downstream Miles: Not Determined 





Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*° documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 
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3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 





Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr“ and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr’ analysis for the three SUIS samples was 3.290 mg/kg, 2.250 mg/kg, and 2.520 mg/kg. The 


95%UCL calculated using these SUIS samples is 4.03 mg/kg, which is well below the site-specific health-based 
screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 


program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

\ 7 a 
NAME: Michael Stroh SIGN ATURE: “4+ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: _~ SS _ DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-277 SG pa TE: Sept. 10,2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 223 








Alias: Prime Tanning, National Beef Leather (NBL) 
Address or other Location Identifier: 


City: Near Helena County: Andrew Zip: 64459 


Directions to Site: 
Farm field is located along both sides of County Road | it’s intersection with County Road fi n Andrew 
County. 


Map Attached: Yes 





If. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: | 
Mailing Address: nn [in [nn 
City: Helena Zip: 64459 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 

been in operation for an unknown period of time. In 1999, the farm owner/operator received waste leather tannery 
sludge from NBL (then Prime Tanning, and previously Blueside) to land apply as fertilizer. The waste sludge was 

applied by a representative from Prime Tanning using a mechanical spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 





1. Is there a release as defined by the NCP? Yes _X No 


Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 223 document a 
concentration of 0.65 mg/kg, which is greater than three times the background level of Cr’®. 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X_ 
If so, identify the appropriate program: 

___ RCRA ___ NRC ___ FIFRA ___UST 

___ State VCP ____ Other State Deferral ___ Other Federal(___—+?) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 


Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 
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Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 





Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU. According to the 
documentation, the field received one application of 19 Ibs/acre in 1999. Some of the total chromium applied would 
have been in the more toxic hexavalent oxidation state, however the ratio of total: Cr“® in the sludge was not 
documented prior to or at the time of application. Over time, natural soil conditions would be expected to favor 
reduction of Cr’® to the less toxic trivalent form Cr”. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: Approximately 500 feet west of the field. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(if within 2 miles, fill out surface water pathway) 











30f 8 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 





Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes x No_ | 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
The levels of Cr*° documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 
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3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 





Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr’ analysis for the three SUIS samples was 0.474 mg/kg, 0.279 mg/kg, and 0.234 mg/kg. The 


95%UCL calculated using these SUIS samples is 0.65 mg/kg, which is well below the site-specific health-based 
screening level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 


program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

, Onc 34 
NAME: Michael Stroh SIGN ATURE: “4+o8S_ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: ~~ DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 224 








Alias: Prime Tanning, National Beef Leather (NBL) 
Address or other Location Identifier: 


City: Lathrop County: Clinton Zip: 64465 


Directions to Site: 


Farm field is located east of| ne] Road approximately halfway between fii MM street andi ii 


Street in Clinton County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: PF 
Mailing Address finn 
City: Lathrop Zip: 64465 
Telephone: i Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1992 and 1993, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr’® analyses on samples collected in farm field DU 224 document a 
concentration of 1.4 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1992 (2.06lbs), 1993 
(15.41lbs). Some of the total chromium applied would have been in the more toxic hexavalent oxidation state, 
however the ratio of total: Cr’° in the sludge was not documented prior to or at the time of application. Over time, 
natural soil conditions would be expected to favor reduction of Cr°® to the less toxic trivalent form Cr. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately 1.5 miles southeast of the field. 








3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 
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Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 





Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No_X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 
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3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 





Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr“ and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr’ analysis for the three SUIS samples was 0.872 mg/kg, 0.296 mg/kg, and 0.166 mg/kg. The 


95%UCL calculated using these SUIS samples is 1.4 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 


program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

, Onc 34 
NAME: Michael Stroh SIGN ATURE: “4+o8S_ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: ~~ DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 225 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Rushville County: Buchanan Zip: 64484 


Directions to Site: 
Farm field is located northwest of the intersection fi Road and State Highway in Buchanan County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ee el 
Mailing Address: a Route 
City: Rushville Zip: 64484 
Telephone: eo Fax: 





Type of Facility: Agricultural farm field Type of Ownership: private 
Current Site Status: Active farm field Years of Operation: Unknown; probably several decades 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a farm field (decision unit, or DU) that has 
been in operation for an unknown period of time. On several occasions between 1983 and 1986, the farm 
owner/operator received waste leather tannery sludge from NBL (then Prime Tanning, and previously Blueside) to 
land apply as fertilizer. The waste sludge was applied by a representative from Prime Tanning using a mechanical 
spreader. 


This farm field was assessed along with several other fields, residential yards and private wells as part of a 4-county 
assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 











IV. CERCLA APPLICABILITY [40 CFR 300.410(E)] 
1. Is there a release as defined by the NCP? Yes _X No _ 


Explain: 

Hexavalent chromium (Cr’®) has been documented to be present in the leather tannery sludge at concentrations ranging 
from 0.21 mg/kg to 46 mg/kg. Average background levels of Cr’ in agricultural soils unaffected by sludge application 
were determined to be 0.10 mg/kg. Results of Cr*® analyses on samples collected in farm field DU 225 document a 
concentration of 3.6 mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


V. PATHWAY EVALUATION 





1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to farm field on several occasions in varying quantities 


Waste Types and Quantities: Leather tannery waste sludge was applied on several occasions at varying rates. 
Documentation provided by NBL provides the mass total chromium applied in this DU for each application year as 
follows — the number in parenthesis following the year is the pounds of Cr applied per acre: 1983 (40.95lbs), 1984 
(281.57lbs), 1985 (43.5 1lbs), 1986 (65.31lbs). Some of the total chromium applied would have been in the more 
toxic hexavalent oxidation state, however the ratio of total: Cr’® in the sludge was not documented prior to or at the 
time of application. Over time, natural soil conditions would be expected to favor reduction of Cr’® to the less toxic 
trivalent form Cr’. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 

Groundwater Wells Within 4 Miles: NA 

Private Wells: NA 

Municipal Wells: NA 

Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: Approximately | mile northeast of the field. 


3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 








Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ___ 100 year ___ 500 year 
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Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 





Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: not determined 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: Unknown; seasonal farm workers. 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Fence around farm field Yes xX No 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _ X 
warrant response? 


Explain: 
The levels of Cr*® documented in surface soils in the farm field were over an order of magnitude below the site- 
specific screening level of 86 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 
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3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 


pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 





Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in one-acre sampling units (SUs) selected within the farm field decision unit (DU) 

and analyzed for Cr“ and other analytical parameters. The sampling design is further described in the SS narrative 

report. Results of Cr’ analysis for the three SUIS samples was 0.518 mg/kg, 1.360 mg/kg, and 2.270 mg/kg. The 


95%UCL calculated using these SUIS samples is 3.6 mg/kg, which is well below the site-specific health-based screening 
level of 86 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 


program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr). However the concentration of Cr*® in the farm field is well 
below the risk-based screening level established for the site indicating that past use of tannery sludge on the farm 
field has not posed an actual or potential threat. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 

\ 7 a 
NAME: Michael Stroh SIGN ATURE: “4+ DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: _~ SS _ DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-277 SG pa TE: Sept. 10,2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 302 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Easton County: Buchanan Zip: 64443 


Directions to Site: 
Residence is located southwest of the intersection iii and State Highway fj n Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
I. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: F 


Mailing Address fii State Routelff 





Telephone: Fax: 

Type of Facility: Private Residence Type of Ownership: private 

Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X_ No 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’® in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
302 was determined to be 0.14mg/kg, which is less than three times the background level of Cr*®. However a water 
sample collected from the private well on site documents Cr*® concentration (0.3 ug/L, 0.266 ug/L) significantly above 
the mean background groundwater level of 0.026 ug/L 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No _X_ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 202. 
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Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 





General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, __ 10 year ___ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes ___ No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr“° documented in yard surface soil is below the site-specific screening 
level of 2 mg/kg developed for the site. The concentration of Cr*® in the private well located on site was measured 
right at the screening level of 0.3 ug/L during the December 2009 sampling event, and found to be 0.266 ug/L upon 
resampling in January 2010. Therefore, while the groundwater concentration of is significantly above the 
background mean, it does not significantly exceed the screening level. 


2. Has a PRP been identified? Yes X No __ 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 
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3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 





Drinking Water Yes ___ No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 

5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 

Explain: 

Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 

for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 


Cr“ analysis for the three SU samples were 0.080 mg/kg, 0.115 mg/kg, and 0.100 mg/kg. The 95%UCL calculated 
using these SUIS samples is 0.14 mg/kg, which is below the site-specific risk based screening level of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 


7. Is there a threat of fire or explosion? Yes No xX 


Explain: 
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8. Are there other situations or factors which warrant further Yes No xX 
Superfund response? 





Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 





Yes Condition or Factor No | Condition or Factor 

x Is there a release or threat of release? Taine alin ce sol vex Dugan’ pathway 
threat? 

x a Is the source a facility or vessel? Is there an air pathway threat? 

x Does the release involve a hazardous Are there drums, barrels, or bulk storage 

substance, pollutant, or contaminant? containers present? 
X_ | Is the site subject to response limitations? pre there B mehleveobeontammants ts 

surface soils? 


Is the site susceptible to adverse weather 


x Does the quantity or concentration of 
hazardous substances warrant response? conditions? 


x | Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


a threats (any pathway)? 


~* 


is ere an aetna nase potential threst 108 Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


s Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


~* 





ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical ___ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
not resulted in a release of hazardous substances (Cr) to this residential yard. A release of Cr“® to groundwater 
was documented in the on site private well, however the concentration was not significantly above the health-based 
screening level. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 

















PREPARED BY: 
NAME: Michael Stroh SIGN ATURE:_—* SS ee Be DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julieann Warren SIGN ATURE: mae = et ee DATE: Sept. 10, 2010 
APPROVED BY: 





NAME: Dennis Stinson SIGN DATE: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 303 








Alias: Prime Tanning, National Beef Leather (NBL) 
Address or other Location Identifier: 


City: Near Osborn County: Clinton Zip: 64474 


Directions to Site: 


Residence is located ot Road in Clinton County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
It. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: Se 
Mailing Address: 2 Road 
City: Osborne Zip: 64474 
Telephone: is Fax: 





Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X_ No __ 





Explain: 

Hexavalent chromium (Cr“°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’® in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
303 was determined to be 0.24 mg/kg, which is greater than three times the background level of Cr°®. The concentration 
of Cr**in the private drinking water well at the residence was measured at <0.017 ug/l, which is less than the three times 
the background concentration determined for the site of 0.026 ug/l. 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


____ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 203. 
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Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 





General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, __ 10 year ___ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes ___ No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.24 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. The concentration of Cr’® in the private well located on 
site was measured at <0.017 ug/l which below the screening level of 0.3 ug/l. 


2. Has a PRP been identified? Yes X_ No __ 
Explain: 

National Beef Leathers 

205 Florence Rd 

Saint Joseph, MO 64504-1069 

(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the three SU samples were 0.063 mg/kg, 0.163 mg/kg, and 0.061 mg/kg,. The 95%UCL calculated 
using these SUIS samples is 0.24 mg/kg, which is below the site-specific risk based screening level of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No _ xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“©) to this residential yard. However, the concentrations did not 
exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “428 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 304 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Maysville County: Dekalb Zip: 64469 


Directions to Site: 


Residence is located a Road in Dekalb County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: fs 
Mailing Address: i= = Road 
City: Union Star Zip: 64469 
Telephone: ie Fax: 





Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes No X 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
304 was determined to be 0.17mg/kg, which is less than three times the background level of Cr’®. The concentration of 
Cr*° in the private drinking water well at the residence was measured at <0.017 ug/l, which is less than the three times 
the background concentration determined for the site of .026 ug/l. 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


____ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 204. 
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Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 





General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, __ 10 year ___ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes ___ No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.17 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. The concentration of Cr’® in the private well located on 
site was measured at <0.017 ug/l which below the screening level of 0.3 ug/l. 


2. Has a PRP been identified? Yes X_ No __ 
Explain: 

National Beef Leathers 

205 Florence Rd 

Saint Joseph, MO 64504-1069 

(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 











4 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr analysis for the four SU samples were 0.072 mg/kg, 0.061 mg/kg, and 0.156 mg/kg, and 0.117 mg/kg. The 
95%UCL calculated using these SUIS samples is 0.17 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No _ xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No X 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


Is there a release or threat of release? 
threat? 


x eS Is the source a facility or vessel? 


Is there an air pathway threat? 


Does the release involve a hazardous 
substance, pollutant, or contaminant? 


x Are there drums, barrels, or bulk storage 
containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EET 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils and groundwater have not documented a release of hexavalent chromium at 
the residence. 





VI. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “428 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 305 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Residence is located at State Routelff in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 





City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
it. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: Fs 


Mailing Address State Routelff 
Telephone: i Fax: 





Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X_ No 





Explain: 

Hexavalent chromium (Cr“°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
305 was determined to be 0.24mg/kg, which is greater than three times the background level of Cr*®. A water sample 
collected from the private well on site documents a Cr*® concentration of 0.138 ug/L which is greater than three times 
the mean background groundwater level of 0.026 ug/L 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
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Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 205. 


Hazardous Substances Present: Hexavalent chromium. 
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2. Groundwater Use and Characteristics Within 4 Miles 





General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: 2 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.24 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. The concentration of Cr’ in the private well located on 
site was measured at 0.138 ug/l which below the screening level of 0.3 ug/l. Therefore, while the groundwater 
concentration of Cr’® is significantly above the background mean, it does not significantly exceed the screening 
level. 


2. Has a PRP been identified? Yes X_ No __ 
Explain: 

National Beef Leathers 

205 Florence Rd 

Saint Joseph, MO 64504-1069 

(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes ___ No _X 
Soil Exposure/Air Yes No_X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr’® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the three SU samples were 0.063 mg/kg, 0.163 mg/kg, and 0.061 mg/kg. The 95%UCL calculated 
using these SUIS samples is 0.24 mg/kg, which is below the site-specific risk based screening level of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr”) to this residential yard and to the private well at the residence. 
However, the concentrations did not exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “4203 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 306 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Residence is located a State Routelff in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
it. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: el — residence occupied yim daughter 


Mailing Address: BB state Routelff 
Telephone: rez Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X_ No 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
306 was determined to be 0.30mg/kg, which is greater than three times the background level of Cr°®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 











1 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 








2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 205. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 
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General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.30 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. The concentration of Cr’ in the private well located on 
site was measured at 0.033 ug/l which below the screening level of 0.3 ug/l. 


2. Has a PRP been identified? Yes X_ No __ 
Explain: 

National Beef Leathers 

205 Florence Rd 

Saint Joseph, MO 64504-1069 

(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr*® in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr’® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the three SU samples were 0.139 mg/kg, 0.206 mg/kg, and 0.220 mg/kg. The 95%UCL calculated 
using these SUIS samples is 0.30 mg/kg, which is below the site-specific risk based screening level of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“©) to this residential yard. However, the concentrations did not 
exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “428 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 312 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Union Star County: Dekalb Zip: 64494 


Directions to Site: 
Residence is located at County Road in Dekalb County. 


Map Attached: Yes 





If. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City Zip: 66101 


Telephone: 913-551-7003 Fax: 913-551-7066 
Il. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: eo 2 
Mailing Address: BE county Road 
City: Union Star Zip: 64494 
Telephone: in Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X_ No __ 





Explain: 

Hexavalent chromium (Cr’”’) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
312 was determined to be 0.10mg/kg, which is less than three times the background level of Cr’®. However, the 
concentration in the private drinking water well at the residence was measured at 0.23 ug/l, which is greater than the 
three times the background concentration determined for the site of .026 ug/l. 


+6 








(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 





1 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM 





Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 


2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No _X 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ___ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 212. 
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Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 





General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 


The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 


Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 
were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 


Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, __ 10 year ___ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 
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Drinking Water Intakes Within 15 Downstream Miles: Not Determined 





Locations and Populations Served (if known): Not Determined 


Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 


Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes ___ No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr“® documented in yard surface soil of 0.10 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. The concentration of Cr’® in the private well located on 
site was measured at 0.230 ug/l which below the screening level of 0.3 ug/l. 


2. Has a PRP been identified? Yes X_ No __ 
Explain: 

National Beef Leathers 

205 Florence Rd 

Saint Joseph, MO 64504-1069 

(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes 


No. 
Surface Water Yes No 


IX 
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Soil Exposure/Air Yes No _X 





Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 


Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr*° and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the three SU samples were 0.139 mg/kg, 0.206 mg/kg, and 0.220 mg/kg. The 95%UCL calculated 
using these SUIS samples is 0.30 mg/kg, which is below the site-specific risk based screening level of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes ___ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No _ xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“’) to the private drinking water well at the residence. However, the 
concentrations did not exceed the health-based screening levels developed for the site. 





VI. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “4203 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ DATE: Sept. 10, 2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 313 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Easton County: Buchanan Zip: 64443 


Directions to Site: 


Residence is located | Road in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
If. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Nanci 
Mailing Address: .————— _ Road 
City: Easton Zip: 64443 
Telephone: iy Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X__ No __ 





Explain: 

Hexavalent chromium (Cr“°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
313 was determined to be 0.86 mg/kg, which is greater than three times the background level of Cr°°. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 
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2. Is the source a facility or vessel as defined by the NCP? Yes_X No _ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 213. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 
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General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: Not determined 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.86 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr*® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the four SU samples were 0.484 mg/kg, 0.131 mg/kg, and 0.763 mg/kg, and 0.195 mg/kg,. The 
95%UCL calculated using four SUIS samples is 0.073 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“©) to this residential yard. However, the concentrations did not 
exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “428 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site— DU 319 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Residence is located a Road in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
It. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: | 
Mailing Address: 2-3 Road 
City: Agency Zip: 64401 
Telephone: iy Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes No X __ 





Explain: 

Hexavalent chromium (Cr“°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
319 was determined to be 0.073 mg/kg, which is less than three times the background level of Cr’®. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 
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2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 219. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 
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General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr'® documented in yard surface soil of 0.073 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr*® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr’° analysis for the four SU samples were <0.014 mg/kg, 0.022 mg/kg, and 0.019 mg/kg, and 0.069 mg/kg,. The 
95%UCL calculated using four SUIS samples is 0.073 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


Is there a release or threat of release? 
threat? 


x eS Is the source a facility or vessel? 


Is there an air pathway threat? 


Does the release involve a hazardous 
substance, pollutant, or contaminant? 


x Are there drums, barrels, or bulk storage 
containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EET 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 











6 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
not resulted in a release of hazardous substances (Cr°) to this residential yard. 





VI. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “4203 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 320 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Agency County: Buchanan Zip: 64401 


Directions to Site: 
Residence is located a Road in Buchanan County. 


Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: as) 
Mailing Address: e- 2 Road 
City: Agency Zip: 64401 
Telephone: iy Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X__ No __ 





Explain: 

Hexavalent chromium (Cr“°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
320 was determined to be 0.42 mg/kg, which is greater than three times the background level of Cr°°. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 
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2. Is the source a facility or vessel as defined by the NCP? Yes X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 219. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 
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General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’ documented in yard surface soil of 0.42 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 











4 of 7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr’® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr’ analysis for the four SU samples were 0.319 mg/kg, 0.035 mg/kg, and 0.025 mg/kg, and 0.293 mg/kg,. The 
95%UCL calculated using four SUIS samples is 0.30 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“©) to this residential yard. However, the concentrations did not 
exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 























PREPARED BY: 
NAME: Michael Stroh SIGN ATURE: “428 DATE: Sept. 10, 2010 
REVIEWED BY: 
NAME: Julicann Warren SIGN ATURE: _~ "DATE: Sept. 10,2010 
APPROVED BY: 
NAME: Dennis Stinson SIGN ATURE: 2-22 SG are: Sept. 10, 2010 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 325 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Rushville County: Buchanan Zip: 64484 


Directions to Site: 
Residence is located a Route fill in Buchanan County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
it. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ae 
Mailing Address: | Route 
City: Rushville Zip: 64484 
Telephone: i Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes No X __ 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
325 was determined to be 0.12 mg/kg, which is less than three times the background level of Cr°°. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 
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2. Is the source a facility or vessel as defined by the NCP? Yes_X No __ 
Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 225. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 





2 of 7 (Revised by Missouri DNR 1/26/04) 








MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’ documented in yard surface soil of 0.12 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr’® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr*° analysis for the four SU samples were 0.111 mg/kg, 0.048 mg/kg, and 0.069 mg/kg, and 0.052 mg/kg,. The 
95%UCL calculated using these SUIS samples is 0.12 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 











5S of7 (Revised by Missouri DNR 1/26/04) 





MISSOURI SUPERFUND PRE-CERCLIS SITE SCREENING FORM | 


Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


Is there a release or threat of release? 
threat? 


x eS Is the source a facility or vessel? 


Is there an air pathway threat? 


Does the release involve a hazardous 
substance, pollutant, or contaminant? 


x Are there drums, barrels, or bulk storage 
containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EET 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils have not documented a release of hexavalent chromium at the residence. 





VI. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 
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I. SITE NAME AND LOCATION 
Name: Tannery Sludge Farm Fields Site — DU 326 








Alias: Prime Tanning, National Beef Leather (NBL) 


Address or other Location Identifier: 


City: Near Rushville County: Buchanan Zip: 64484 


Directions to Site: 


Residence is located i Rout in Buchanan County. 





Map Attached: Yes 





Il. SITE REFERRAL INFORMATION 
Referred By: US EPA Region VII Date of Referral: April, 2009 


Reason for Referral (if applicable): Public concern arose regarding potential health threat posed from hexavalent 
chromium in tannery waste sludge being applied as fertilizer to farm fields in NW Missouri. 
Mailing Address: 901 N. 5th Street 


City: Kansas City State: KS Zip: 66101 
Telephone: 913-551-7003 Fax: 913-551-7066 
Ii. SITE INFORMATION 


Type of Facility: Residence Type of Ownership: private 
Owner 1 Name: ae 
Mailing Address: | Route 
City: Rushville Zip: 64484 
Telephone: i a: fatheli i) Fax: 








Type of Facility: Private Residence Type of Ownership: private 
Current Site Status: Occupied Years of Operation: Age of residence unknown 
Operational History: 


The site is located in a rural agricultural farming area. The site itself is a residential yard (decision unit, or DU) that 
is located near an agricultural field to which tannery waste sludge was applied. 


This residence was assessed along with several other residential yards, farm fields, and private wells as part of a 4- 
county assessment of potential threats posed by application of tannery sludge as fertilizer. This Pre-CERCLIS Site 
Screening (SS) form is one of 28 others (one per DU) that are included as appendices to the overall SS narrative 
report. 


IV. CERCLA APPLICABILITY [40 CFR 300.410(E)| 
1. Is there a release as defined by the NCP? Yes X__ No __ 





Explain: 

Hexavalent chromium (Cr*°) has been documented to be present in the leather tannery sludge applied to area farm fields. 
The mean background concentration of Cr’ in residential yard soil of areas unaffected by sludge application was 
determined to be 0.071 mg/kg. An estimate of the mean concentration ofCr’° in the surface soil of residential yard DU 
326 was determined to be 0.30 mg/kg, which is greater than three times the background level of Cr°°. 


(A RELEASE Is Defined As Any Spilling, Leaking, Pumping, Pouring, Emitting, Emptying, Discharging, Injecting, Escaping, Leaching, 
Dumping, Or Disposing Into The Environment (Including The Abandonment Of Barrels, Containers, And Other Closed Receptacles Containing 
Any Hazardous Substances Or Pollutant Or Contaminant), But Excludes: Workplace Exposures; Engine Exhaust Emissions; Nuclear Releases 
Otherwise Regulated; And The Normal Application Of Fertilizer. For Purposes Of The NCP, Release Also Means Threat Of Release.) 
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2. Is the source a facility or vessel as defined by the NCP? Yes_X No _ 


Explain: 
Yes, the source is soil in agricultural farm fields which has been amended with leather tannery waste sludge as a 
fertilizer. 


(A FACILITY Is Defined As Any Building, Structure, Installation, Equipment, Pipe Or Pipeline (Including Any Pipe Into A Sewer Or POTW), 
Well, Pit, Pond, Lagoon, Impoundment, Ditch, Landfill, Storage Container, Motor Vehicle, Rolling Stock, Or Aircraft Or Any Site Or Area, Where 
A Hazardous Substance Has Been Deposited, Stored, Disposed Of, Or Placed, Or Otherwise Come To Be Located; But Does Not Include Any 
Consumer Product In Consumer Use Or Any Vessel. A VESSEL Is Defined As Any Description Of Watercraft Or Other Artificial Contrivance 
Used, Or Capable Of Being Used, As A Means Of Transportation On Water Other Than A Public Vessel.) 


3. Does the release involve either a hazardous substance, pollutant Yes _ X No _ 
or contaminant as defined by the NCP? 


Explain: 
Hexavalent chromium is a hazardous substance as defined by the NCP. 


(A HAZARDOUS SUBSTANCE Means Any Substance, Element, Compound, Mixture, Solution, Hazardous Waste, Toxic Pollutant, Hazardous 
Air Pollutant, Or Imminently Hazardous Chemical Substance Or Mixture Designated Pursuant To The CWA, CERCLA, SDWA, CAA Or TSCA. 
The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural 
And Synthetic Gas. The Definition Of POLLUTANT Or CONTAMINANT Includes, But Is Not Limited To, Any Element, Substance, Compound, 
Or Mixture, Including Disease-Causing Agents, Which After Release Into The Environment And Upon Exposure, Ingestion, Inhalation, Or 
Assimilation Into Any Organism, Either Directly From The Environment Or Indirectly By Ingestion Through Food Chains, Will Or May 
Reasonably Be Anticipated To Cause Death, Disease, Behavioral Abnormalities, Cancer, Genetic Mutation, Physiological Malfunctions Or 
Physical Deformations, In Such Organisms Or Their Offspring. The Term Does Not Include Petroleum Products, Natural Gas, Natural Gas 
Liquids, Liquefied Natural Gas, Synthetic Gas Or Mixtures Of Natural And Synthetic Gas.) 


4. Is the release subject to the limitations on response? Yes No xX 


Explain: 


(The LIMITATIONS ON RESPONSE Provisions Of The NCP (40 CFR 300.400(B) States That Removals Shall Not Be Undertaken In Response 
To A Release: Of A Naturally Occurring Substance In Its Unaltered Or Natural Form; From Products That Are A Part Of The Structure Of, And 
Result In Exposure Within, Residential Buildings Or Business Or Community Structures; Or Into Public Or Private Drinking Water Supplies Due 
To Deterioration Of The System Through Ordinary Use.) 


5. Is there a potential for other federal or state response mechanisms? Yes No _X 
If so, identify the appropriate program: 


RCRA NRC ___ FIFRA UST 


___ State VCP ____ Other State Deferral ____ Other Federal ( ) 


Explain: 








V. PATHWAY EVALUATION 
1. Source and Waste Characteristics 
Source Types and Locations: Process wastes generated at National Beef Leathers in St. Joseph, MO 


Size of Sources: Waste sludge applied to nearby farm fields on several occasions in varying quantities 


Waste Types and Quantities: Application rates for the farm field near this residence are provided in the SS form for 
DU 225. 


Hazardous Substances Present: Hexavalent chromium. 


2. Groundwater Use and Characteristics Within 4 Miles 
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General Hydrology: 
The site lies in northwestern Missouri east of St. Joseph and north of Kansas City. This portion of Missouri is 
characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, and sandstone. 





The glacial material is 15 to 35 feet thick and dominantly silty clay. This unit seldom produces more than a few gallons 
per minute and has a slow recovery rate. 


The alluvium is derived from the same glacial material as the hills and, therefore, consists of a high percentage of silt 
and clay. However, the sand content of the alluvium is greater than the hills since much of the fines have washed down 
stream. The alluvium is at some points up to 100 feet thick due to pre-glacial channel filling. The general water quality 
of the alluvium is high enough to permit its use as a drinking water source. The productivity of the alluvium ranges from 
tens to hundreds of gallons per minute. 


The Pennsylvanian-age shale, limestone, and sandstone bedrock is several hundred feet thick within the area and is 
known for minor oil and gas production. Due to the brines associated with these oil deposits, the bedrock groundwater 
has a total dissolved solid content of 4,000 to 6,000 parts per million in the area near the site. This makes the bedrock 
groundwater non-potable or nearly so. 


Are Karst Features Present on or Near Site: While the bedrock is composed of minor limestone beds, dissolution 
features that would otherwise lead to karst features are filled with the encompassing shales. Therefore, karst features 
are not an issue for this part of Missouri. 


Depth to Shallowest Groundwater: 15-35 feet below ground surface in glacial till. 
Well counts were not made for individual DUs. Rather, the number of potentially affected well and population 


were estimated for the 4-county area as a whole and provided in the narrative summary report. 


Groundwater Wells Within 4 Miles: NA 
Private Wells: NA 

Municipal Wells: NA 
Industrial/Agricultural Wells: NA 


Locations and Populations Served (if known): NA 
Distance to Nearest Drinking Water Well: On site. 
3. Surface Water Use and Characteristics Pathway Not Assessed as part of the Pre-CERCLIS Site Screening 


Is Site in a Flood Plain: Unknown If Yes, ___ 10 year ____ 100 year ____ 500 year 


Distance to Nearest Surface Water: Not Determined 
(If within 2 miles, fill out surface water pathway) 


List Surface Water Bodies Within 15 Downstream Miles: Not Determined 


Drinking Water Intakes Within 15 Downstream Miles: Not Determined 


Locations and Populations Served (if known): Not Determined 
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Fisheries, Sensitive Environments or Wetlands Within 15 Downstream Miles: Not Determined 





Significant Features (if known or applicable): Not Determined 


3. Soil and Air Exposure Characteristics 
This portion of Missouri is characterized by rolling hills of glacial till that blanket Pennsylvanian-age shale, limestone, 
and sandstone The glacial material is 15 to 35 feet thick and dominantly silty clay (25% to 50% clay) with minor 
amounts of sand, cobbles, and boulders. The covering of soil over the glacial till has the same constituents as the glacial 
till with the exception of a higher organic detritus content. This leads the soils to have a slightly acidic pH (5.1) that 
becomes neutral at depth (7.3). 


Number of People Living Within 200 Feet of Site: unknown 


Number of Schools or Daycares Within 200 Feet of Site: None 


General Population Within 4 Miles (rural, small city, heavy urban area, etc...): Rural area with low density 
population. 


Number of Workers On-Site: none 
Any terrestrial sensitive environments and/or wetlands present on-site? Yes No _X 


Is site access restricted? Yes No _ xX 





VI. SUPERFUND SITE SCREENING CRITERIA = [40 CFR 300.410(e)] 


1. Does the quantity or concentration of hazardous substances Yes No _X 
warrant response? 


Explain: 
An estimate of the mean concentration of Cr’® documented in yard surface soil of 0.30 mg/kg is below the site- 
specific screening level of 2 mg/kg developed for the site. 


2. Has a PRP been identified? Yes X No 


Explain: 
National Beef Leathers 
205 Florence Rd 
Saint Joseph, MO 64504-1069 
(816) 279-7468 


3. Is there an actual or potential threat due to hazardous substances, Yes __ No xX 
pollutants or contaminants? If “Yes”, specify for which of the following exposure pathways a 
actual or potential threat exists: 


Drinking Water Yes No_X 
Surface Water Yes No _X 
Soil Exposure/Air Yes No _X 


Explain: 
Concentrations of Cr** in the farm field soils are well below the site specific screening levels. 
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4. Are there hazardous substances, pollutants or contaminants in Yes No xX 
drums, barrels or bulk storage containers? 





Explain: 


5. Are there high levels of hazardous substances, pollutants or Yes No _X 
contaminants in surface soils? 


Explain: 


Surface soil samples were collected in sampling units (SUs) established within the residential yard (DU) and analyzed 
for Cr’® and other analytical parameters. The sampling design is further described in the SS narrative report. Results of 
Cr’ analysis for the four SU samples were 0.116 mg/kg, 0.098 mg/kg, and 0.185 mg/kg, and 0.277 mg/kg,. The 
95%UCL calculated using four SUIS samples is 0.30 mg/kg, which is below the site-specific risk based screening level 
of 2.0 mg/kg. 


(“High levels” may be determined by streamlined risk assessments, health consultations, state or federal soil screening criteria, and/or Superfund 
program policies or directives.) 


6. Are there conditions on site which may be susceptible to impact Yes __ No _X 
from adverse weather conditions? 


Explain: 
7. Is there a threat of fire or explosion? Yes No xX 
Explain: 
8. Are there other situations or factors which warrant further Yes No xX 


Superfund response? 


Explain: 
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Vil. SUPERFUND SITE SCREENING FINDINGS AND RECOMMENDATIONS 


SITE SCREENING FINDINGS 
Answer the following questions as support for the site recommendation. 


Condition or Factor No | Condition or Factor 





Yes 


Is there a direct soil exposure pathway 


xX Is there a release or threat of release? 
threat? 
x Is there an air pathway threat? 
x Does the release involve a hazardous Are there drums, barrels, or bulk storage 


substance, pollutant, or contaminant? containers present? 
Are there high levels of contaminants in 


x : 
surface soils? 


Is the site subject to response limitations? 


2 Is the source a facility or vessel? 


Is the site susceptible to adverse weather 


Does the quantity or concentration of 
x ie 
hazardous substances warrant response? conditions? 


x a Has a PRP been identified? 


Is there a threat of fire or explosion? 


Are there other factors which warrant 
Superfund response? 


Are there actual or potential exposure 


threats (any pathway)? 


~* 


Is mere a0 sotual oe potential preat OF Is there a willing/capable PRP response? 
contamination of drinking water supplies? 


eB Is there a surface water pathway threat? 


SITE SCREENING RECOMMENDATIONS 


Can the site be referred to another 
program? 


EEE EEE TS 


~ 





ee a ee 


Superfund CERCLIS Entry Not Warranted 
No Further Superfund Response Action Required 


Superfund CERCLIS Entry Warranted 
Not Recommended For CERCLIS Entry At This Time — Other Response Action Planned 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Additional Integrated Assessment Recommended 


Superfund CERCLIS Entry Warranted 
Recommended For CERCLIS Entry — Removal Action Recommended (Complete 4 Removal Evaluation Form) 


___ Emergency ___ _Time-Critical —__ Non-Time-Critical 
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Comments: 
Sampling and analysis of surface soils show that past application of tannery sludge as fertilizer in this farm field has 
resulted in a release of hazardous substances (Cr“©) to this residential yard. However, the concentrations did not 
exceed the health-based screening levels developed for the site. 





VII. ADDITIONAL INFORMATION OR COMMENTS 


This Pre-CERCLIS Site Screening Form is included along with 28 other forms (one per DU) as an appendix to a SS 
narrative report describing the overall investigation of sludge applications across a 4-county area. 
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